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Die purpose o f  t h i s  study i* to  address th e  problem o f  RafwLy in commer­
c i a l  k itc h e n s  and to  i s o la t e  th e  c a u ses  o f  a c c id e n ts .  The term " accident"  
i s  d e f in e d  in such a way so  as to  a llo w  for  p u r p o se fu l in v e s t ig a t io n .  
Ergonomic p r in c ip le ; , are co n s id e red  khan li'ok ing  a t  a l l  th e  in t e r a c t in g
el e m e n t s  o f  th e sy st em . An a c c i d e n t  r e p o r t  form was d e s i g n e d  f o r  us e in  
com m ercial k it c h e n s .  One hundred and th ir ty  f iv e  a c c id e n t report forms
from fo u rteen  r e s t a u r a n t s  in  t h e  E as t  Rand and Jo h an n e sb u rg  areas were 
c o l l e c t e d  over a p e r io d  of  e l e v e n  m o n th s . As t h i s  i s  an e x p l o r a t o r y  
s t u d y , t h e  s t a t i s t i c a l  tech n iq ue o f  c o r r e la t io n  was employed i n  order t o  
i n f e r  a s s o c i a t i o n s  among v a r i a b l e s . From t h e  a n a l y s e s  o f  t h e  r e s u l t s ,  
t h r e e  m a jo r  a c c i d e n t s  were i s o l a t e d .  These a r e  s l i p s ,  t r i p s  and f a l l s ;  
b u r n s ;  and c u t s , I t  i s  concluded t h a t  th ro ugh  the i n c o r p o r a t i o n  o f d e s ig n  
improvements  th e o c c u r r e n c e  o f  a c c id e n ts  in r e s t a u r a n t  k i t c h e n s  would be 
g r e a t l y  r e d u c e d . Hence, recotr .■■ndat ions for the. a p p rop r ia te  d e s i g n  and 
r e d e s i g n  o f  s a f e  equipment  t o  reduce  th e r is k  o f i n j u r i e s  have been made.
. 0 ) " '
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I d e c l a r e  t h a t  t h i s  d i s s e r t a t i o n  i s  my own, u n a id e d  w ork . I t  i s  b e in g  
s u b m it te d  f o r  th e  d e g re e  o f  M aste r o f  A r ts  in  th e  U n iv e r s i ty  o f  th e  
V - .tw a te rs ra n d , Jo h a n n e sb u rg . I t  h a s  n o t been  su b m it te d  b e fo re  f o r  any 
d e g re e  o r  ex a m in a tio n  in  any o th e r  U n iv e r s i ty .
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C H A PTE R 1
IN TR O DU CTI ON
A problem common to  a l l  s o c i e t i e s  Is i l ia t  o f  w orkers s u f fe r in g  in ju r y , 
S(MLeL:mt* f i t n i ,  ms m re su lt, o f  occu^H iional d iw oasns .ind mccidnntN. The 
1, 1,'sunt romeHrch im thus concerned w ith  i s o la t in g  th e  caumes o f  such a c ­
c id e n ts  nnd thereby p rev e n tin g  th e ir  occu rren ce.
A mnjnr R hortco#ing o f  paut s a f e t y  research  is  th e  absei, e o f  a th oore-
l lea ] framework n e c e s s a r y  f o r  both p r e d i c t i n g  a c c id e n ts  b e f i- .e  th ey  hap-  
peu and fo r  a c t in g  as a c o h e s iv e  for  i; for  drawing to g e th e r  th e  v a s t  
amount o f  i n f o r m a t i o n  a v a i la b le ,  Perh ap s t h e  m aj o r  drawback has been the 
\»i!.% ion c f  any a# tem pts to  a n a ly se  a whole s»q'ipnc* o f  event*  th a t lead  
up lo  th e  occurrence o f  a:i a cc id e n t.
In o rd er  fo r  any re sea rc h  in to  a c c id e n ts  to  bn m ean in gfu l, tu e  d e f in it io n  
o f  t h e  term  has t o  be decided  upon in  such a way t h a t  w i l l  a l l ow  fo r  
p u r p o se fu l jn v e a t lg a t io n . T his i s  o f  g r e a t importunco becau se o f th e  
omphamfs which ! ;  p la c ed  on th e conseyucnce mud c o s t  o f  a c c id e n ts .  Thus, 
i t  w j l i  hi a s ta b lfsh e d  what c o n s t i t u t e s  d e l ib e r a t e ,  c a lc u la te d  and 
a\o<<l«ble evnnta in in  ac ta cp t to  overcome th e c e n tr a l problem s a s so c ia te d  
w ith  th e  d e f in it i o n  o f  "accid en t"  Niicli i s  /«n a c c id e n t o n ly  bwlng la b e lle d  
an a c c id e n t a f t e r  tl.a ev e n t.
In in d u s tr ia l  p r a c t ic e  a t t e n t io n  rends to  he fm .usrd p rim a rily  on a c t i -
cients  t i ia t  cause i n j u r y . However, hecausH in iur) p r e v e n t  Ion sh o u ld  be 
icc id o n t p rev e n tio n  ' . l l ,  th e ta^k o f  in c o rp n r a tin g  s a f e ly  and h ea lth  
con sidm rn tions au th e  d esig n  s ta g e  o f  new equipment d:iJ te ch n o logy  depend*
n:i ih *  en g ln o m 'm , dm slgnorK ', and te c h n ic ia n * ' knowledge o f  orgonom ics
and o c c u p a t i o n a l  safety and h e a lth .
The m a j o r i t y  o f  i n j u r i e s ,  i n c l u d i n g  o c c u p a t i o n a l  i n j u r i e s ,  a r e  due t o
m ec h a n ic a l  o b j e c t s  which  c a u se i n j u r y  t h r o u g h  moving p a r t s  o f  m ac hinery 
or f a l l i n g  o b j e c t s . Thus ,  t h e  a p p r o p r i a t e  d e s i g n  o f  s a f e  equipment  in
o r d e r  t o  p r e v e n t  i n j u r i e s  i s  p e r h a p s  t h e  most  im p o rt a n t  p r e v e n t i o n
s t r a t e g y  p o s s i b l e .
When d e t e r m i n i n g  which e v e n t s  t r u l y  c o n s t i t u t e  an ' ' a c c i d e n t "  and which 
do n o t , w i l l  be shown t o  be a complex a t t r i b u t i o n  p r o c e s s  which w i l l  var y  
a c c o r d i n g  t o  t h e  d e c i s i o n  makers  i nv olvem ent  in  t h e  e v e n t . For  t h e  p u r ­
pose o f  t h i s  r e s e a r c h  a  s u i t a b l e  d e f i n i t i o n  o f  " a c c i d e n t "  w i l l  be p r e ­
s e n t e d  as i t  i s  e s s e n t i a l  t o  b r oa de n t h e  d e f i n i t i o n  o f  " a c c i d e n t "  t o  
i n c l u d e  c o n t r i b u t i n g  f a c t o r s  such  as  h e a l t h  and s a f e t y  and t o  d e m o n s t r a t e  
how t h e y  interact w i t h  o t h e r  f a c t o r s .
With t h e  e v o l u t i o n  o f  te c h n o lo g y  i t  i s  becoming more and more d i f f i c u l t  
t o  i s o l a t e  and i d e n t i f y  h a z a r d s . T h u s . a more s o p h i s t i c a t e d  ap pro ac h  t o  
m a i n t a i n i n g  s a f e t y , o t h e r  t h a n  mere i n t u i t i v e  i n t e r v e n t i o n  i s  t h e r e f o r e  
r e q u i r e d .  I n i t i a l l y  t h i s  w i l l  i n v o lv e  t h e  c a r e f u l  d e s i g n  o f  i n t e r a c t i n g  
e l e m e n t s  by c o n s i d e r i n g  ergonomic p r i n c i p l e s .
In o r d e r  t o  f i n d  t h e  op t  i.nal s t r u c t u r e s  t o  meet t h e  c r i t e r i a  in t h e  d e ­
f i n i t i o n  o f  e r g o n o m i c s , i t  i s  n e c e s s a r y  t o  look a t  t h e  dynamic r e l a t i o n ­
s h i p  betwe en i n t e r a c t i n g  components  o f  t h e  human-machine system (huma:.. 
m achine ,  w o r k s p a c e , en v i ro n m e n t ,  t a s k  . s t r u c t u r e  and p r o c e d u r e s ) .  Thi s  
w i l l  t h e r e f o r e  be d e a l t  w i th  in  d e t a i l  w i t h  ergonomic p r i n c i p ' e s  being 
ou t  1 ne d.  I t  w i l l  th en  be se e n t h a t  a c c i d e n t s  a r e  symptomatic  of a
t h e  o n g i n e o r ' s , d e s ig n e r s '  , and t e c h n i c i a n s ’ knowledge o f  t>rj>onomi 
d occw p allm ia l su fi'ty  mnd lie a l ih .
Th* .ja jo r lc y  o f  Injur
inpchi inical oh j 
or f a l l i n g  ob jee  
o r d e r  t o  prevmi 
sLrmlegy p o s p i b l
i n c l u d i n g  occupat . iona L i n j u r i e s ,  a r c  due to  
which  ca us e i n j u r y  th -o u g h  moving p a r t s  o f  mach ine ry 
T h u s , t he a r p r o p r i a t n  d e s i g n  of  s a f e  equipment  in  
i n j u r i e s  is  p er h ap s  t h e most im p o r t a n t  p r e v e n t i o n
When d e t e r m i n i n g  which e v e n t s  t r u l y  c o n s t i t u t e  tin " a c c i d e n t "  and which 
do n o t ,  w i l l  be  shown to  be a ccmp'ex a t t r i b u t i o n  p r o c e s s  which w i l l  vary 
a c c o r d i n g  t o  t h e  d e c i s i o n  makers involvem ent  in  th< e v e n t .  For  t he  p u r ­
p os e o f  t h i s  r e s e a r c h  a  s u i t a b l e  d e f i n i t i o n  of  " a c c i d e n t "  w i l l  be p r e ­
s e n t e d  as  i t  i s  e s s e n t i a l  t o  broaden t h e  d e f i n i t i o n  o f  " a c c i d c n t "  t o  
i n c l u d e  c o n t r i b u t i n g  f a c t o r s  such as h e a l t h  and s a f e t y  and t o  d e m o n s t r a t e  
how th e y  i n t e r a c t  w i t h  o t h e r  f a c t o r s .
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With t h e  e v o l u t i o n  o f  te c h n o lo g y  i t  is becoming more and more d i f f i c u l t  
t o  i s o l a t e  and i d e n t i f y  h a z a r d s .  T h u s , a more s o p h i s t i c a t e d  ap pr oach to  
m a i n t a i n i n g  s a f e t y , o t h e r  t h a n  mere i n t u i t i v e  i n t e r v e n t i o n  i s  t h e r e f o r e  
r e q u i r e d .  fni.*.; a ’.}y t h i s  w i l l  i n vo lv e t h e  c a r e f u l  d e s i g n  o f  i n t e r a c t i n g  
elemer. ts  by c o n s i d e r i n g  ergonomic p r i n c i p l e s .
In o r d e r  t o  f i n d  t h e  o pt im a l  s t r u c t u r e s  t o  meet t h e  c r  i t'-'" i t h e  d e ­
f i n i t i o n  o f  er g o n o m ic s ,  i t  i s  n e c e s s a r y  t o  look i.t t h e  dv.. . . r e l a t i o n ­
s h i p  betwe en i n t e r a c t i n g  components o f  t h e  human-ma.Ji i ne sy" m fJriman, 
m achine ,  w o r k s p a c e , e nv iro nm e nt ,  t a s k  s t r u c t u r e  and p r o c o d e n  Thi s
w i l l  t h e r e f o r e  be d e a l t  w i th  in d e t a i l  u i t h  ergonomic [v ins. v, 1 e , b ei ng  
o u t l i n e d .  I t  w i l l  then be seen that , act: i den t  s  a r e  symptomatic  ol i
f a i l u r o  in  t h e  system ;:;id Lhc.r i ' tore t h e y  pro viu. .  c !ues  abon_ t h e  l o c a t i o r .  
o f  t h e  s o u r c e  o f  f a i l u r e ,  i n d i c a t i n g  whore t he misma tch es o c c u r  and what 
k in d  o f  a c t i o n  i s  l i k e l y  t o  be e f f e c t i v e  in  re d u c in g  t h e s e  mism a tc he s.  
T h u s , i t  • rs n e c e s s a r y  t o  i n v e s t i g a t e  a l l  i n c i d e n t s  wlucl i may o f f e r  symp­
t o m a t i c  e v i d e n c e  o f  m a l f u n c t i o n  and n o t  m er e ly  t h o s e  i n c i d e n t s  i d e n t i f i e d  
ar. " a c c i d e n t s ” th ro u g h  con se qu en ce s  such  as damage o r  i n j a r y .
T h u s , t h e  a p p r o p r i a t e  d e s i g n  o f  s a f e  equip men t  t o  p r e v e n t  i n j u r i e s  i s  
p e r h a p s  t h e  most  imp r i a n t  p r e v e n t i o n  s t r a t e g y  a v a i l a b l e .  T h i s  i t udy . . ' i l l  
a t t e m p t  t o  i s o l a t e  t h e  c a u s e s  of  a c c i d e n t s  in  r e s t a u r a n t  k i t c h e n s ,  which 
a r e  s u s p e c t e d  t o  be ca us ed  m ain ly  th ro u g h  bad d e s i g n  o f  e q u i p m e n t .
The food s e r v i c e  i n d u s t r y  in  South A f r i c a  i s  ex pa nd in g r a p i d l y .  I t  i an 
U t e r e f c r e  be assumed t h a t  t h e number o f  a c c i d e n t s  in  t h i s  i n d u s t r y  w i l l  
i n c r e a s e . As su ch  t h e r e  i s  a d e f i n i t e  need t o  e x p l o r e  t h e  p r e s e n t  s K u -  
Ion and t o  a s s e s s  what  recommendat ions can be made in  o r d e r  t o  p r e v e n t ,  
as f a r  as  p o s s i b l e ,  a c c i d e n t s  from o c c u r r i n g .
A c c i d e n t s  in  k i t c h e n s  may re su l t ,  from c u t s , b u r n s , s c a l d s ,  l i f t i n g  i n j u ­
r i e s  c a u s i n g  s t r a i n s , f a l l i n g  o b j e c t s , e l e c t r i c a l  s h o c k s ,  t r i ' s .  s l i p s  
and f a l l s .
I t  i s  s u s p e c t e d  t h a t  r e s u l t s  in  t h e p r e s e n t  s tu d y  w i l l  y i e l d  i n fo -m a t  ion 
r e g a r d i n g  t h e  im po rta nc e o f  a s a f e  k i t c h e n  d e s i g n .  The re sci  . ' s ea rch 
w i l l  i n v o l v e  t h e  c o m b in at io n o f  s a f e t y  and ergonomic d a t f . F . - ; )  t h i s  an
a p p r o p r i a t e  c o n c e p t u a l  framework in which t o  a n a l y se  a c t i v i t y  .. i t c h e n
s a f e t y  in  com mercial  k i t c h e n s  w i l l  be de v e lo p e d .  w i t h i n  ' h f. imcwovk
m ismatc hes  in  i n t e r f a c e  d e s i g n  w i l l  be i d e n t i f i e d  v i a  a < ■ ■. on:,a i re
which ha s  been fo r m u la te d  based on t h e  q u e s t i o n n a i r e  acr  j  by
3
Adams. Barlow and H iddlm sioiie (M M ]). A ll Incldm nls w hich may o ffw r  
sym ptom atic ev H e iic a  o f  m alfu n ction  w i l l  be dniarm lned.
It i«  s iro H g ly  su sp ec te d  thmt fr o #  a n a ly s in g  tlm  d a ta , p o o rly  d esign ed
o q u ip m o n t , poor  p r o c e d u r e s  and p o o r l y  p r e p a r e d  i n d i v i d u a l s  w i l l  be id on -  
t i f i n d .
Tin? r e s e a r c h  can be s««n fls c o m p r i s in g  two d i s t i n c t  s e c t i o n s .  Tim f i r s t , 
cons, ' . s t  tng o f  c h a p t e r s  two t h r e e  and f o u r ,  i n v o l v e s  a t h e o r e t i c a l  a n a l y s i s  
o f  a c c i d e n t s . The el e m e n t s  o f  an a c c i d e n t  w i l l  be d e f i n e d  and t h i s  d e ­
f i n i t i o n  w i l l  be. s i t u a t e d  w i t h i n  t h e  co n c e p t s  which s u r r o u n d  t h e  f i e l d  
o f  ergonom ic#. Once t h i s  ha* bean o u t l in e d , th e  is s u e  o f  s a f e t y  in th e  
c a t e r i n g  i n d u s t r y  in  South A f r i c a  w i l l  be exp anded u po n, i n c l u d i n g  is s u e s  
su ch  as  l e g i s l a t i o n  and com pensation .
The sec ond s e c t i o n ,  c o n s i s t i n g  o f  c h a p t e r  f i v e  th ro u g h  sev e n , c o n t a i n s  
t h e  p r a c t i c a l  r e s e a r c h . The r a t i o n a l e  and p r o c e d u r e  o f  t h e  s t u d y  a r e  s e t  
o u t ,  t h e  r e s u l t s  a r e  p resen ted  and th e n  d i s c u s s e d  in d e t a i l .  The r e s e a r c h  
c o n c lu d e s  w i t h  s u g g e s t i o n s  f o r  t h e  improvement  o f  s a f e t y  in t h e  c a t e r i n g  
i n d u s t r y  as  a whole .
C H AP TE R 2
AC C ID EN T DEFINITION
Many havr becm mudp to  d r fir if  k lial iR mr.ml. by ilie  term "mccj-
dont" in th e  co -.irx t o f  lud u si.r in l n c l i v i l y  exp u su .c  to  hn/.ird . Arbun 
and K nrrick (L T il) dvrin*" a c c id e n t ;is boin^ th e  occurrpncm o f  an un­
planned a v o n t, which b ein*  thit r n su li  o f  sumo non-adju st iv* d,:L on rho 
p a rt o f  th* In d iv id u a l (v .ir io u s ly  cau&ed) may or miy not r c s r l t  In in ju r y , 
in  a ch a in  o f  evuntr each o f  id .  Is planned or c o n tr o lle d  (Arhua and 
K arr lck , 1951).
Fro# t h i s  d e f i i 'I U o n  a luwber o f  aRpi-ciR con cern ing  an a c c ld r n l may bo 
o b s e r v e d . F i r s t l y ,  H  i s  t h e  o rrurrrncc o f  t he  unp 1 a i me d  o r  u n p r o d  i r . t  ed  
ev e n t th u t remult^ in th e ic e fd n n t. S m o n d ly . thlm unplannmi event la  
due t o  some n o n -d d ju sliv u  a c t  on th e p nri o f  Lhe in d iv id u a l concrrnod. 
T h ir d ly , th e  rm pulting in ju r y  is  a cons*»qu«'iLcc o f  t h i s  u.iplannL'd e v e n t , 
and th# In jury  ic m e lf does n ot cn n s iftu lm  thr a c c id e n t - l l  fo llo w s  a f t -  
e r w a r d s .
Probably th e  most th fo r m ifc a l ly  important dfd f.oaprehcnAivn .inalyjfim  
comes from Suchman (1961) and L.ikos th e lo r*  o f  ,i s e t  o f  seven  r e la te d
p r o b a b i l i t y  dim en sion s upon whit.h t t ie  e \p n l  is  ju d ged :
Tlia degree o f  ijiiaxpectedness. Tl,<« loknr th e p r o l ia h if i ty  o f  a u t ic ip a i io n  
thm more l ik e ly  lh*: event Is to  be la b e lle d  ui' a cL id e n l.
The d egree o f a v o id a b f l i ty  Tin' lo^rr lhe  p r o b a b ility  o f  avoidance the  
miore l ik e ly  i t  la that the evnnt w i l l  be iu lw H ed  an ic c id f n t .
The d egree o f  i: i te n l io n . The lovei th e p r o b a b ility  o f  (W ih e r a te  in ten t  
i h o  more l i k e l y  i t  i s  t h a t  the event w i l l  bo InbeI Ied an accidw nt
Th.' do&rwm of  w a rn in g .  Tim s n w l l c r  t he e x t m t  o f  k a m i i i g  Lhe g r e a t e r  Lhe 
l i K r l i h o o d  o f  t h e  e v e n t  b e i i ^  l a b e l l e d  an a c c i d o r t .
The d u r a t i o n  o f  t h e  o c c u r r e n c e . The q u i c k e r  the* e v e n t  t h e  g r e a t e r  t h e 
l i k e l i h o o d  o f  it. b e in g  l a b e H e d  an a c c i d e n t .
Fhe d eg ree  o f  n e g lig u n c r . The g r e a te r  th e  r e c k le s s n e s s  or c a r e le s s n e s s
s u r r o u n d in g  t h e  e v e n t  tiu> l e s s  1 ike. li hood of it being labelled an acci-
Thc ' 'u gr o#  o f  mis ju d g m e n t . The more m i s t a k e s  in judgement  s u r r o u n d in g  
an w e n t  t h e  l e s s  l i k e l i h o o d  of  i t  b ei ng  l a b e l l e d  an a c c i d e n t .
An " a c c i d e n t "  w i l l  most Likely  c o n t a i n  some o f  „he q u a l i t i e s  o f  ea ch  of  
t h e s e  p r o b a b i l i t y  d i m e n s i o n s . However , d e p e nd ing  on t h e  s i t u a t i o n ,  t he  
p r o p o r t i o n  o f  each  di mens ion w i l l  v a r y . However , a  number o f  probl' -:.,s 
a r e  e n c o u n t e r e d  when one p u t s  t h e s e  idea s  i n t o  p r a c t i c e .
A c e n t r a l  prob lem i s  t h a t  an a c c i d e n t  is  o nl y l a b e l l e d  an a c c i d e n t  a f t e r  
t i le  e v e n t  (Suchman, 19511. In a d d i t i o n  t h e r e  i s  a hi gh  r e l i a n c e  on th e 
r e c a l l  and i n t e r p r e t a t i o n  o f  p e o p le  kho were i n vo lv ed  in  t h e  a c c i d e n t  in  
some, wa y. Emphasis i s  p l a c e d  on t h e  outcome o f  t h e  a c c i d e n t  as opposed 
t o  t h e  c a u s e  o f  t h e  a c c i d e n t  (Russe 1-Davis  , 1966) .  A f u r t h e r  problem is 
t h a t  t h e  i s s u e  o f  n e g l i g e n c e  i s  hard t o  i n t e r p r e t  ( F i s h e r ,  1986) . 
N e g l i g e n c e  can be i n t e r p r e t e d  i n  many ways and t h e  c h a r a c t e r i s t i c s  of  
" r e c k l e s s n e s s "  and " c a r e l e s s n e s s "  a r e  sc  v a r i e d  t h a t  i t  becomis d i f f i c u l t  
t o  a s c e r t a i n  what  n e g l i g e n c e  i s  o r  what  forms n e g l i g e n c e  can t a k e . This  
p r e s e n t s  pro blem s as  t o  how much c ou ld have been known a bo ut  t he  c o n s e ­
qu en c es  o f  an a c c i d e n t  o r  t h e  p o t e n t i a l  f o r  an a c c i d e n t a l  e v e n t . In a d ­
d i t i o n ,  q u e s t i o n s  can be r a i s e d  as to  how muvh sh o u ld  have been known, 
and what l e v e l  of  aware nes s  is  a c c e p t a b l e  un der  t h e  p a r t i c u l a r  c i r c u m ­
s t a n c e s  s u - r o u n d in g  t h e  e v e n t . T h is  in  t u r n  r a i s e s  q u e s t i o n s  which are
le lu iw d  LO wider is s u e s  o /  gnnerml J L d icm ss o i  toclm it.A l f .ic i . rs which 
may a t th e  Lime o f  Lhe pveiit be rrmote irom ihn fa c to r s  in f lu e n c in g  th e  
d ir scL  involvem ent in  th e  m c tiv ity  lea d in g  to  the c v r n t .
Thua, a lth ough  Lhe p rob ab iliL y  d im ensions o f fe r e d  by Suchman (1961) 
p r e se n t a c le a r  staLoment o f  Lhr major q u a liL ie s  o f  a c c id e n ts ,  when d e­
te rm in in g  which e v e n t:  tr u ly  c o n s t i t u t e  an " accid cn l"  and which do n o t.  
s t i l l  rem ains open t o  complex a ttr ib u L io n  p rn casaes which w i l l  vary a c ­
co r d in g  t o  th e  d e c is io n  m. rs involvem ent In th e ev^ut (K e l ly ,  1979). 
The problem  o f  c a u s e , r e s p o n s ib i l i t y  and h l'm e , th u s s t i l '  remains unre- 
s o i v e d .  However ,  i t  i s  i n d i c a t e d  t h a t  t he  r e s o l u t i o n  w i 11 no rm al ly  depend 
on ag re em e n t  betwe en t h e  d i f f e r i n g  e s t i m a t e s  o f  t h e s e  p r o b a b i l i t y  dimen ­
s i o n s  as  may a r i s e  from v a r i o u s  i n t e r e s t e d  and in v o lv e d  p a r t i e s .
Dunn (1971 j a d v o c a t e s  t h a t  in  terms o f  tmmvi". s c i e n c e  r e s e a r c h  an a c c i d e n t  
sh ou ld  be d e fin e d  as "'an unexpected , unintended but not n e c e s s a r i ly  dam-
ag i n g  o r  i n j u r i o u s  e ve n t  th a t d i s r u p t s  t h e c o m p le t io n  o f  (a p l an ne d)  
e v e n t "  (Dunn , 1971; p7) .  In b r o a d e n in g  th e d e f i n i t i o n  o f  a c c i d e n t  i t  
become* im portant Lo broaden th e  idea  o f  c o n tr ib u tin g  f a c t o r s ,  not s im ply  
l o o k i n g  f o r  p e r s o n a l  o r  en v i ro n m e n ta l  f a c t o r s  b u t  a l s o  t h e i r  i n t e r a c t i o n  
and t h e i r  r e l a t i o n s h i p  w ith  o t h e r  f a c t o r s  which do no t  n e c e s s a r i l y  f a l l  
i n t o  e i t h e r  c a t e g o r y ,  e .g ;  time o f  day and I'm e f f e c t s  o f  ad ju s tm e n t  in 
c ir c a d ia n  rhythm (tw enty four hour "body fu n ctio n in g "  c y u lr )  upon p er-  
fo r m a n c e , h e a l t h  and s a f e t y ,  Th is  i s  im po rt an t  where, t he work :ng of  
s h i f t s  i s  c onc er ne d .
A c c i d e n t s  p rese n t s mcjor prob lem to  a ! 1 comm unit ies  th r o u g h o u t  t h e  w o r ld . 
Advances in  te ch n o lo g y , com m unications and in c re a se d  in d u s tr ia l i s a t io n  
b rin g  w ith  Lhem econom ic and s o c ia l  changes w ilh  many consequences holh
r e  1 ,'itod t.o w ider  i s s u e s  o f  g e n e r a l  jwa rcm-ss  o f  ce.':!in i<-,i 1 f. -ictors  which 
may i t  t h e  t i m e o f  t h e  even* be remote from th e f a c t o r s  i n f h i e n c  ng the 
d i r e c t  i nv olvem ent  in  t h e  a c t i v i t y  l e a d in g  t o  t h e  e v e n t .
V : " " T  ,
T h u s , a l t h o u g h  ' h e  p r o b a b i l i t y  d im en s io ns  o f f e r e d  by Suchman (1961)  
p r e s e n t  a c l e a r  s t a t e m e n t  of  t h e major  q u a l i t i e s  o f  a c c i d e n t s ,  wh-'- d e ­
t e r m i n i n g  which e v e n t s  t r u l y  c o n s t i t u t e  an " a c c i d e n t "  and which do n o t ,  
. s t i l l  re ma in s open t o  complex a t t r i b u t i o n  p r o c e s s e s  which  w i l l  v a r y  a c ­
c o r d in g  t o  t h e  d e c i s i o n  makers  invo lvement  in  t h e  e v e n t  (K e l ly ,  1979) . 
The pr obl em  o f  c a u s e , i e s p o n s i b i 11 t y  And bl ame,  t i s s t i l l  remains u n r e ­
s o l v e d .  However ,  i t  i s  i n d i c a t e d  t h a t  t h e  r e s o l u t i o n  w i l l  n o rm a l ly  depend 
on ag re em e nt  betwe en t h e  d i f f e r i n g  e s t i m a t e s  o f  t h e s e  p r o b a b i l i t y  di men ­
s i o n s  as  may a r i s e  from v a r io u s  i n t e r e s t e d  and in v o lv e d  p a r t i e s .
Du.in (1971)  a d v o c a t e s  t h a t  in erms o f  human s c i e n c e  r e s e a r c h  an a c c i d e n t  
s h o u ld  be d e f i n e d  as  "an u n e x p e c t e d , u n in t e n d e d  bu t  n o t  n e c e s s a r i l y  dam­
a g i n g  o r  i n j u r i o u s  e v e n t  t h a t  d i s r u p t s  t h e  c o m p le t io n  of  (a  p l a n n e d )  
even t ' (Dunn, 1971;  p 7 ) . In broaden ii.. t h e  d e f i n i t i o n  of  a c c i d e n t  i t  
becomes im p o r t a n t  t o  bro a de n the i dea  o f  c o n t r i b u t i n g  f a c t o r s , not  s im p ly  
lo o k in g  f o r  p e r s o n a l  o r  e n v i ro n m e n ta l  f a c t o r s  but a l s o  t h e i i  i n t e r a c t i o n  
and t h e i r  r e l a t i o n s h i p  w i th  o t h e r  f a c t o r s  which do n o t  n e c e s s a r i l y  f a l l  
i n t o  e i t h e r  c a t e g o r y , e . g ;  t ime o f  day and t h e  e f f e c t s  o f  a d ju s tm e n t  in  
circadisi. rhythm ( t w e nty fo u r  hour  "body f u n c t i o n i n g "  c y c l e )  upon p e r ­
formance , h e a l t h  and s a f e t y .  Th is  is  . p o r t a n t  where t he w ork ing  of  
s h i f t s  i s  c o n c e r n e d .
A c c id e n t s  p r e s e n t  a maj or  problem t o  a l l  communit ies  t h ro u g h o u t  t h e  wo rld .  
Advances i n  t e c h n o lo g y ,  commuii i c a t  ions and i n c r e a s e d  i n d u s t r i a l i s a t i o n  
b r i n g  w i t h  them economic and s o c i a l  change s w i th  many co ns eq uen ces both
p o s i t i v e  and negdt  i v e .  Accideiv.s  a r e  a p icm im -nt  fe .-i ture in  r e s p e c t  o f  
t h e  u e g a l i v e  f a c t o r s  ( C l i f f ,  19 •''«). Many w o tk c r s  d i e  o r  s u f f e r  ivi jury 
on ac co un t  o f  o c c u p a t i o n a l  d i s e a s e s  aiid a c c i d e n t s  e ve ry  year a l l  o v e r  t h e 
w o r ld  ( M a l e n t a c c h i , 1982) . The most r e c e n t  e s t i m a t e d  number o f  d e a t h s  
m  t h e  wor ld shows t h a t  n e a r l y  t h r e e  m i l l i o n  p e o p le  d i e  a n nu ally  be c a u se  
o f  an i n j u r y  - p r o d u c in g  a c c i d e n t  (Romer,  1987) .  F ig u r e s  i n d i c a t e  t h a t  
w h i l e  B r i t a i n  s u f f e r e d  an av e ra g e  o f  2 .2  work r e l a t e d  d e a t h s  f o r  e ve ry  
10 000 w o r k e rs  each  y e a r ,  and th e Un i t ed  S t a t e s  s u f f e r e d  1 2 .8 ,  South 
A f r i c a  s u f f e r e d  22 .8  (Sunday S t a r ,  17 May 1987) .  In a d d i t i o n  i n j u r y  
s t a t i s t i c s  may u n d e r e s t i m a t e  t h e s e v e r i t y  o f  t h e  problem as t h e r e  a r e  
a l l e g a t i o n s  t h a t  t h e r e  i s  a  large- amount o f  " f i d d l i n g "  by s u r e t y  o f f i c e r s  
o f  i n j u r y  s t a t i s t i c s  (Sunday S t a r ,  3 May, 1987 ) .  No m a t t e r  what t h e  ty p e 
o f  work i n  which  t h e  p o p u l a t i o n  in  g e n e r a ]  i s  i n v o lv e d ,  t h e r e  i s  a lways 
t h e  p o t e n t i a l  r i s k  o f  worKer ex p o su r e t o  s a f e t y  and h e a l t h  h a z a r d s  
(N ogu^lra. 1 9 8 2 ).
A c c i d e n t s  i n  i n d u s t r y  and a g r i c u l t u r e  c a u s e  heavy l o s s e s  in  terms of  
d i s a b i l i t y  and m o r t a l i t y  e ve ry  y e a r  in  t h e  i n d u s t r i a l i s e d  c o u n t r i e s  and 
a r e  now i n c r e a s i n g  in  t h e  d e v e l o p in g  w o r ld .  Alt hou gh t h e  World H e a l th  
O r g a n i s a t i o n  (WHO) has  drawn up a  medium term  programme on th e s t u d y  and 
c o n t r o l  o f  o c c u p a t i o n a l  and work - c r e a t e d  d i s e a s e s ,  i t  ha s  so f a r  g ive n 
l i t . l e  z . t t e n t i o n  t o  i n j u r i e s  due t o  o c c u p a t i o n a l  a c c i d e n t s .  Very l i t t l e  
ha s  been done on the  ep id e mio lo gy  o f  o c c u p a t i o n a l  a c c i d e n t s  e s p e c i a l l y  
in  d e v e l o p in g  c o u n t r i e s  and t h e r e  i s  a need  t o  e s t a b l i s h  n a t i o n a l  and 
i n t e r n a t i o n a l  m o n i to r in g  programmer, <n t h i s  f i e l d  w i th  a d e q u a te  a n a l y s i s  
o f  ca u se s  o f  a c c i d e n t s  and means o f  c o n t r o l  (Romer, 1987) .
IX
O c c u p a t io n a l  s a f e t y  and h e a l t h  is  a m u l t i d i s c i p l i n a r y  and h i g h l y  dynamic 
a r e a  of  p r a c t i c a l  and s c i e n t i f i c  a c t i v i t y .  The need t o  c o n s t a n t l y  improve
p l'y s ic ia i ' s ' ,  o n R in n o r:', L n u lm n lo x is is ', .inu k ork cr^ ' knnkledgn ii'g .ird ing  
acctdR nts and s a f e ly  d er iv n s  from modern p rod uction  jm velopm ei'ts such ms 
th e  in d u s tr ia l  and a R r ic u llu r a l u se  o f  lh e  la lt 'S l  K c io n l i f i c  mud te c h n ic a l
i n n o v a t i o n s  and th e i n t r o d u c t i o n  o f  new p r o c e s s u s ,  m achin es, eq uipment  
and r a t  ion? I Lsed p r o c e d u r e s . These de ve lopmen ts  are o f ' .e n  accompanied 
by clm m lual, p h y s ic a l ,  and b io lu jt ic a l  r i  ka to  th e  w orkers' h e a lth  and 
s a f e t y .  P r e v i o u s l y ,  o c c u p a t i o n a l  h e a l t h  was o r i e n t e d  t o  o cc u p a tio n s]  
d i s e a s e  and a c c id e n t p r e v e n t i o n .  I t  i s  now i nv ol ve d in e s t a b l i s ' i . n g  op ­
t im a l  'working c o n d i t i o n s  t o  p r e v e n t  f a t i g u e .  P r e v e n t i o n  o f  la t e  e f f e c t s  
o f  o c c u p a t i o n a l  ex po sur e t o  m u t a g e n i c , u  r a t o g v n i c ,  e m b ry o to x ic ,  and 
c a r c in o g e n ic  fa c to r #  ir e  incrm am ingly im portant. The p a t ." lo g ic  a c t io n  
o f  c e r t a i n  a g e n t s  a r e  p o s s i b l e  even at t h e  low e x p o s u r e  l e v e l s , t h e i r  
e f f e c t s  may be long in  m a n i f e s t i n g  the m sel ve s  and may a l s o  a p p e a r  in 
subsequent g e n e r a t i o n s  (Kundlev, 1 (iH2.1.
Thus , i n d u s t r i a l  a c t i v i t y  expose: , humans t o  a wide ran ge o f  h e a l t h  haz ar ds  
( F i s h e r ,  1986) .  Hazards may be p h y s i c a l  e x p o s u r e ,  t o  p h y s i c a l  a g e n t s  such 
as r a d ia t io n , h e a t , n o ise  and v ib r a t io n ) ,  m ch  as in  th e c a t e r in g  Indus- 
t r y ,  c h e m ic al  (e n c o u n t e r e d  p r i n c i p a l l y  t h ro ugh  i n h a l a t i o n  o f  wo rk p lace 
a i r  bu t  the.y may a l s o  be ab so rb ed  th ro ugh  th e s k i n  o r  i n g e s t e d  in  t h e  form 
o f  d i s t s ,  p o ison ou s fumes or & ase*), and b io lo g ic a l  ( in c lu d in g  exposures  
t o  v i r u s e s ,  b a c t e r i a  fu n g i  and th e ir  p ro d u c t s  which may he r e l e a s e d  ac-  
f . id o n t a lly  t o  th *  work en v iron m en t). A fourth  h e a lth  hazard may bn due 
to  p s y c h o lo g ic a l fa c to r s  and bad d esign  o f  equtpmai.; (Bu^ch, I9 6 0 ). l i e  
e f f e c t  o f  a hazard may m a n i f e s t  i t s e l f  on a l a r g e  s c a l e  such am the  
K in ro s s  mine d i s a s t e r  o f  1986 where a un ique c o m b i n a i ’on o f  e v e n t s  leac 
t o  d r a m a t i c  and t r a g i c  c o n s e q u e n c e s .
Alt ho ug h i f u j s t r i a l  a c t i v i t y  ex po se s  humans t o  a  wide r a ng e o f  h e a l th  
h a z u . d s , t h i s  does  not  mean t h a t  ex posur e t o  h a z a r d s  a u t o m a t i c a 1 ly lea ds  
t o  i 1 1 e f f e c t . The 1 ink between h a z a r d  and h e a l t h  i s  l e s s  d i r e c t .  
Moreove r ,  t h e  p r o c e s s e s  by whic h h a z a r d  i s  c o n v e r t e d  i n t o  i l l  h e a l t h  a r e  
o f t e n  hi d d e n .  In nany c a s e s  t h e  h a z a r d  i t s e l f  is  n o t  p e r c e p t i b l e  t o  t h e  
vi ct im ' : - ,  s e n s o r y  r e g i s t e r s ;  f o r  example ex posure  t o  u l t r a v i o l e t  l i g h t  
c a n n o t  be s m e l t ,  t a s t e d ,  tou ch e d or  h e a r d ;  and many o f  t h e b i o l o g i c a l  and 
ch e m ic al  h a z a r d s  t o  which we a r e  expo se d ar e  e v i d e n t  in  such  s m a l l  qu a n ­
t i t i e s  t h a t  t h e y  e sc ap e d e t e c t i o n .  At o t h e r  t ime s t h e  t h r e a t  i n h e r e n t  
in  a  p a r t i c u l a r  h a z a r d  may be hidd en  by complex te m p o ra l  e v e n t s  o r  by 
s p a t i a l  p r o x i m i ty  masking i t ,  as  i s  most common in  impac* e v e n t s . Under 
su ch  c i r c u m s ta n c e s  t he  most  f o r c e f u l  i n d i c a t o r  o f  ex p o su r e t o  h a z a r d  comes 
a f t e r  a  un iq ue  c o m b in a t io n  o f  e v e n t s  which d e c l a r e  t h e  h a z a r d  i n  terms 
which may be b o th  d r a m a t i c  and t r a g i c ,  as  in fo r  ex a m p le , t h e  Bhopal  Gas 
D i s a s t e r  o f  1984, o r ,  as  e a r l i e r  m en t ioned ,  t h e  K in ro s s  Mine D i s a s t e r  of  
1986.  T y p i c a l l y  when such  e v e n t s  o cc ur  on l e s s  d r a m a t i c  o r  s m a l l e r  s c a l e s  
t h e  te rm  " a c c i d e n t "  i s  used  as  opposed t o  terms such  as  " d i s a s t e r " ,  " c a ­
t a s t r o p h e "  o r  " t r a g e d y "  ( F i s h e r ,  1986).
E a r l y  s t u d i e s  in  t h e  f i e l d  o f  a c c i d e n t  r e s e a r c h  and s a f e t y  u t i l i s e d  ' a r g e  
q u a n t i t i e s  o f  d a t a  drawn from a c c i d e n t  and o t h e r  r e c o r d s , and at t e m p te d  
lo c a t e g o r i s e  e v e n t s  and s e a r c h  fo r  common f a c t o r s  by u s in g  s t a n d a r d i s e d  
s t a t i s t i c a l  t e c h n iq u e s  (Dunn, 19 71).
The f i r s t  m aj o r  s y s t e m a t i c  i n v e s t i g a t i o n  i n t o  a c c i d e n t  c a u s a t i o n  comes, 
from t h e  s t a t i s t i c i a n s  Greenwood and Woods (1919)  and Greenwood and Yule 
(1920)  who p u b l i s h e d  an ac co un t  of  a c c i d e n t s  s u s t a i n e d  by wor ker s  in 
m u n i t i o n s  f a c t o r i e s  d u r i n g  Worlu War 1. T h e i r  f i n d i n g s  s u g g e s t e d  t h a t  
the. m a jo r i t y  o f  a c c i d e n t s  happened t o  a small  number of  w o r k e r s . These
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suKx«»sLious were Imi 'xuly s u p p o r t e d  b \  o t l m r  i n d u M r i a l  d a t a  co l lm ci ci l  hy
N't'wbo 1 ci ( 1926) .  However , in each c a s e  t h e jutho»*s s t r e s s e d  t h a t  s t a t i s ­
t i c a l  r e s e a r c h  c ou ld o n ly  show wh.it had ha ppe ned ,  and nu t  why o r  how i t  
ha d h a p p e n e d . However, t h e s e  f i n d i n g s  were r e s p o n s i b l e  f o r  s h a p in g  v o l - 
vmws o f  r e s e a r c h , U n l y  by p s y c h o l o g i s t s ,  d i r e c t e d  a t  d i s c o v e r i n g  th ese  
m i s s i n g  d e t e r m i n a n t s .
T hr ou gh ou t  t h e  19 30 's  and 1 ‘>40's  r n s e a r c h  n n d i n ^ s  from s t . i t i s t  ioa  1, e x ­
p e r i m e n t a l  and c l i n i c a l  i n v e s t i g a t i o n s  e x t e n d e d  t h e  l i s t ,  o f  p o t e n t i a l  
" p e r s o n a l "  f a c t o r s  which wore th o u g h t  in  some way t o  u n d e r l i e  a c c i d e n t  
p r o n e n o s s  ( S u r r y ,  1971 and Dunn, 19 71) .  Examples  o f  p o t e n t i a l  " p e r s o n a l "  
f a c t o r s  a r e :  V i s i o n :  a c u i t y ,  p e r i p h e r a l  v i s i o n ,  c o l o u r  v i s i o n ,  e t c . .
Psychomotor  pe r fo rm an c e:  motor c o n t r o l ,  mpocd o f  movement , ac c u ra c y  of 
movement , a p p l i e d  f o r c e  c a p a b i l i t i e s ,  e t c .
C e n t r a l  n e r v o u s  s ys te m  a t t r i b u t e s : a r o u s a l ,  v i g i l a n c e ,  a t t e n t i o n ,  sim ple  
r e a c t i o n  t i m e ,  e t c .
Sex d i f f e r e n c e s  
I n t e l l i g e n c e  and l e a r n i n g  
P e r s o n a l i t y
Age d i f f e r e n c e s  ?
D i f f e r e n c e s  in  e x p e r i e n c e  and t r a i n i n g  expo; .ure 
R is k  a c c e p ta n c e  d i f f e r e n c e : ;
G e ner a l  h e a l t h  f a c t o r s  : tempora ry <.md lung term i l l n e s s -  bo th  o r g a n ic  and 
p s y c h ia t r ic ,  e f f e c t #  o f  A r t i f i c i a l  su u .ta n cn s as a lc o h o l or common
. .d edicat ion and d r u g s , e t c .
F a t i g u e
i n d i v i d u a l  m o t iv a t io n
T his aaa* ly p e  o f  e x iu n s iv #  research  begnn lo  i J c i i l i f y  a wide range o f
i n f l u e n t i a l  " e n v i r o n m e n t a l "  c f i a r e c t . - r i s t  i c s , in a d d i t i o n  t o  rh o se p e r ­
s o n a l  f a c t o r s . For  example:
S o c i a l  f a c t o r s : i n c l u d i n g  economic,  s o c i a l  and s o c i a l  ps y ch o lo g ica l ,  i n ­
f l u e n c e s  suc h as  work group p r e s s u r e s , r a t e  o f  o u t p u t  r e q u i r e d ,  sh a r e d  
m o t i v a t i o n ,  e t c .
Thermal e n v i r o n m e n t : f a c t o r s  such  as  t e m p e r a t u r e , h u m i d i t y ,  e t c  and t h t . ' r  
e f f e c t s  upon human p er fo rm an c e v a r i a b l e s  
M echanical en vi ro n m e n t:  n o i s e , v i b r a t i o n ,  a c c e l e r a t i o n  
B io - c h e m ic a l  env iro nm e nt
V i s u a l  e n v i r o n m e n t : f a c t o r s  such  as  f i e l d  of v iew,  g la r e ,  f l i c k e r ,  c o l o u r  
u s e ,  c o l o u r  r e n d e r i n g ,  e t c .
However , when lo o k in g  a t  t h e s e  f a c t o r s  i t  must be r e a l i s e d  t h a t  an a c c i ­
d e n t  can be ca u sed  by any one o f  t h e s e  f a c t o r s  o r  a co m b in at io n  o f  them. 
None o f  t h e s e  f a c t o r s  a l o n e ca n adoqua el y e x p l a i n  a .  . ' n a l l
s i t u a t i o n s .  To b e l i e v e  t h a t  a  s i n g l e  c h a r a c t e r i s t i c  such  as se x d i f f e r ­
en ces o r  f a t i g u e  w i l l  d e t e r m in e  an i n d i v i d u a l s  involvem ent  in  a l l  t y p e s  
o f  a c c i d e n t s  goes  a g a i n s t  t h e  n o t i o n  o f  common s e n s e  and cann ot  be s u b ­
s t a n t i a t e d  ( F i s h e r ,  1986) .  The re  i s  no ea sy co m b in at io n  o f  a few f a c t o r s  
which can e n a b le  one t o  make a p n  d i ct. lot, as t o  t h e o c c u r r e n c e  o f  an a c ­
c i d e n t a l  e v e n t  a c r o s s  a bro ad  spec tru m o f  ci . '-cumsUmces ( S u r r y , 1971;  Shaw 
and S i c h e l , 1971) .
A l a r g e  amount  o f  e a r ly  r e s e a r c h  foc used  on th e n o t i o n  of  " a c c i d e n t  
pr o n o n e ss"  and a t t e m p t s  were made t o  f o l a t e  f a c t o r s  which c h a r a c t e r i s e d  
acc id e n t p ro ne  i n d i v i d u a l s  in  o r d e r  t o  d e t e r m in e  i f  t h e r e  warn a c e r t a i n  
group which was more l i k e l y  t o  have a c c i d e n t s .
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k i i h  . ipriai .":  p t i r ' o n a l i i y  . I m r . i c t f r l m i i c g  k j  c r y  l i k e l y  Lo have ac.ci- 
J i ' n i s .  Wh^n a pp.  =on ' i s s n l d  Lo b* n c c id rn L  proni '  warn genc i  H l v  memnt 
t!, Ii '/Mh* liad home p s y c h o l o g i c a l  i : h « i r a c t n i l N t n -  whic h ^re di spo sm d
h ;m/lt<T toward h a v in g  a c r n l o u t s  'Ramdi;! i ,  ] ;)S l ; .
ILiwevmr, when rev iew in g  rhe r i r ! y  rngmarch on " accid en t pi )neness \  L . 
c m  be wmen th a t ch^ ter-* " accid en t nrmienc::^' i s  oftw n ]u o .te]y  And in -  
'T 'e c t ly  a p p lie d  tJ  anyon# who ,ns mu -a  s c c u ^ n t s  ihan olhor% who do (.ho 
typ e o f  job  (Rmmdial, 1981). T li*sf marly s ' l id ir s  ignore th e fa c t  
:u a i T^^tors bach an in d lv : .u,il background and n w tiou a] d im p o sd io n , 
iiunw c,.n iiot p rov id e  an adi- ia te  oxp ln n atjon  o f  i . n(.r.|dnnts in ""ry  
\ i l u a t  ion




r'^rthcraora, no m atter wr^T com bination  o f  c o n e t llu t lo n a l  f a c to r :  may b* 
nv(;lv*d ir, tiim ir ow*- t- rhe su g g e s tjo n  th a t a f ix e d  group o f p eop le  
tr.' reipona-th lo ror ia u : iL y  o f  a c c id o n ia . or a rc  morm prone 10 a l l  
'\-p*s o f  mcLniunt* ikr 14",u . Kewbold, j9Z6; Farmer ana ChamSern, 1926), 
n.iB no u nequ ivocal e-.nt rimonL^I aupport (Arbus and K errick , 1951; 
and K w iley , Hadm.. niichwai. md K^nin. 19b4; Slimw and Si^hm l, 1971).
Many o f  th e  (me: rs < x g led  oul ;::r rMscnrch s im p ly  do not. r e l l e c t  tha  
i s s e n i ' a l  c m i ' i . .  t dccidriLi proneim ss iS u rry , For exam ple,
ilim in c lu s io :i  o l ig* is a p o lM itiu i !n c t» r  iri dm nrm ining an a cc ident  
;iw iie in d iv id u a l ^gn'irr' th e a lln * a i.:o n  Lhat "prournnss" i s  a r e la t iv e ly  
rndurfng per%m/i) i(!:fAXVT';t,isy. Membership o f  m p urL icu lar age band is  
not an ."nduring pfisnnm i c h a r .ir L m r .:) !  , bui ratii^r a t r a n s ie n t  phase , 
lh a t  i f  Tg*» i& lo n ir ih u tm ^  f^cLcr io  unequal . l a b i l i t y  i t  Is making 
i t s  c o n tr ib u t io n  in siwne ;av MTlicr tlian Llirough "pj^nenesM".
k i n h u . ' r  l l S M )  su&APKlN i h m  ih p u o i i c r f l  o f  j c c j j , ) r ) t - p ) o m 'i i e s h  )iax i e -  
ui'ivrd  la r  more n t tc n l io n  lhan 1c d ea er v es . The term a ccM fH t-pronenn ss
i o f u m  l o o s e l y  ap p liod  Lo anyone who ha s  more a c c i d e n t s ,  o r  appear# 
c 1'ims it-.r t h a n  o t h o r s  who do t h e  same ty p e  o f  w o r k . However , t h i s  cou ld  
In- duo t o  f a c t o r s  which a r e  no t  t h e  i n d i v i d u a l s  f a u l t  sar.h as  a l ac k  of  
t r a i n i n g  o r  no t r a i n i n g  a t  a l l ,  or  b ec au se t h e  a r e a  in  which th o p e r s o n  
is  w or king  i s  cramped t h u s  r e s t r i c t i n g  h i s / h e r  movement . Poor  s u p e r v i s i o n  
;>r imf^vorablm  a tt it u d e *  towar ds  a c c i d e n t  p r n v e n t  ion cou ld  a l s o  l ea d  to  
acr. id-vit s  as  w e l l  as  a t o l e r a n c e  o f  po or  work and s n f e t y  c o n d i t i o n s .  A 
l an gua ge b a r r i e r  between t h e  w or ker  and h i s / h e r  im me diate  s u p e r i o r  c ou ld 
a l s o  be a c o n t r i b u t i n g  f a c t o r  (N a t io n a l  S a f e t y  C o u n c i l ,  1974).
Sciml z i n g e r  ( V)56) s u g g e s t s  t h a t  t r u e  a c c i d e n t - p r o n e n e s s  i s  a ve r y r a r e  
and e x t r e m e l y  i l l  d e f in e d  phenomenon. D ur ing  any one t i m e p e r i o d ,  i t  i s  
v i r t u a l l y  i m p o ss i b l e  t o  p i c k  o u t  c e r t a i n  p e o p le  who t e n d  t o  have more t h a n  
t h e i r  s h a r e  o f  a c c i d e n t s .  He ar g u e s  t h a t  when t h e  s t u d y  i s  ex t e n d ed  t o  
a l o n g e r  p e r i o d ,  i t  w i l l  he found t h a t  t h e  c o m p o s i t io n  of  t h e  gro up 
c h a n g e s , w i t h  new p eo p le  coming in and o l d  ones  d r o p p i n g  o u t . T h e r e f o r e ,  
t h e  m a j o r i t y  o f  a c c i d e n t s  o v e r  a l e n g th y  t im e p e r i o d  cannot be a t t r i b u t e d  
t o  a c o n s t a n t  gro up o f  employees ( K i r c h n e r ,  1 9* ]) .  T h i s  t h e r e f o r e  d i s ­
c o u n t s  t h e  t h e o r y  t h a t  i n d i v i d u a l  t r a i t s  can h<> i s o l a t e d  i r  o r d e r  t o  d e ­
t e r m i n e  and i d e n t i f y  a c c i d e n t  pr one  i n d i v i d u a l s .
K i t c h e n e r  ( 1 9 h l ) makes t h e  f o l l o w i n g  o b s e r v a t i o n s ;
1. By ch an ce a l o n e , some p eo p le  a r e  bound t o  have more a c c i d e n t s  th 'n  
o t h e r s . (Htweve r ,  how is  t h i s  d e t e r m i n e d ? ) .  T h i s  does n ot  
n e c e s s a r i l y  mean that , t h e s e  p e o p le  are. a c c i d e n t - p r o n e ;  t h i s  may be 
i l l u s t r a t i n g  n o t h i n g  moi<? than t h e  law of  p r o b a b i l i t y  o r  a p r o p e n s i t y
U
rLo r e p o r t  " u n u s u a l  e v e n t s " .  [n t h e  samo wa y, anyone <-,ui h^ve a 
muccesmlon o f a cc id e n t*  through chanc# a lo n e .
2.  Th is  sm al l  gro up  o f  p eo p le  which i s  i n c o r r e c t l y  la b e l le d  " a c c i d e n t -  
p r o n e ” , i s  e s s e n t i a l l y  dynamic in  i t s  membership.  I t  i s  c o n s t a n t l y  
g a i n i n g  new members and l o s i n g  o l d  n.ombevs.
3. Most  a c c i d e n t s  a r e  t h e  s i n g l e  e x p e r i e i c e s  o f  many p e o p le . A few 
p e o p le  w i l l  have n.any a c c i d e n t s ,  b u .  mos t  p e o p le  w i l l  have none 
o r  v e r y  few.  However , from t h e  d e f i n i t i o n  p r e s e n t e d  by Arbus and 
K e r r i c k  (195 1)  i t  i s  u n r e a l i s t i c  t o  assume t h a t  an i n d i v i d u a l  
w i l l  n e v e r  have an a c c id e n t as  an a c c i d e n t  does n o t  n e c e s s a r i l y  
have t o  r e s u l t  in  an i n j t n y  in  o r d e r  f o r  i t  t o  be l a b e l l e d  an
a c c i d e n t .  From t h i s  i t  t h u s  becomes q u e s t i o n a b l e  as  t o  how
K i r c h n e r  (1961)  d e f i n e s  an a c c i d e n t .
A. Ther e p r o b a b ly  i s  a phenomenon t h a t  can be l a b e l l e d  " t e m p o ra r y -  
a c c i d e n t - p r o n e n e s s " , te m pora ry  b e i n g  t h e  o p e r a t i v e  w o r d . As p eo p le
become more a d j u s t e d  t o  ' ■ s t r e s s e s  and s t r a i n s  o f  l i v i n g ,  and
b u i l d  p s y c h o l o g i c a l  d e f e n c e s , th ey  t e n d  t o  a vo id h a v i n g  a c c i d e n t s .  
From t h i s  o b s e r v a t i o n  i t  i s  n e c e s s a r y  t o  q u e s t i o n  on ce  a ga in t h e  
n o t i o n  o f  " a c c i d e n t - p r o n e n e s s "  as  " t  e«"por a t y-acc. id  on t  - p r o n e n e s s "  
in  no way co nc ord s  w i th  t h e  co n c e p t  and d e f i n i t i o n  of " a c c id e n t - 
p r o n e n e s s " .
In a d d i t i o n  t h e r e  i s  l i t t l e  c o n v i n c in g  i>xperiimmtaI ev id e n c e  to  
s u p p o r t  t h e  s u g g e s t i o n  o f  " t e m p o r a r y - a c c i d e n t - p r c . i e n e s s " .
T h u s , w i t h o u t  c a r e f u l l y  i n v e s t i g a t i n g  t h e  cir< 
a c c i d e n t  which  a p e r s o n  h a s ,  i t  would be ut 
a c c i c f e n t - p r c n e ,  as what  a t  f i r s t  may appear 
co u ld  upon c l o s e r  ejcaminat  ion r e v e a l  o t h e r  f'ac
be
ta t i ce s  s u rr o u n d in g  an 
e  t o  l a b e l  a per so n  
. i d e n t - p r o n e n e s s , 
c o n d i t i o n s  which
c a u s e s  o f u I d  b<! a victim th ro u g h  no f a u l t  o f
. 'S/ I), 'I own. lle/KliH may he v o r k i n *  in  pt-ur nu vi ionmen iml c .omiiLwuA such 
i', hnvi i .R t o  uso f . m l t y  mn,:l iinery, o r  in  m )xx)r ly  l iL  and v e n t - l l a l e d  a r e a ,
o r  u nd er  s t r e s s  c o n d i t i o n s ,  o r  t he in<liy idsui 1 co u ld  liave had l i t t l e  or  
no a d e q u a t e  t r a i n i n g  (Ramdiml, 1981) .
7'luis , a I though > no t h e o r y  of A c cid ent  -pronmnnmm spr-med f o r  many y e a r s  to  
I;,' a p r o m is in g  s o l u t i o n  t o  t h e  prcblm*. o f  work i n j u r l e m ,  In  a c t u a l i t y .
when pu t  iii p r o p e r  p e r s p e c t i v e ,  i t  c o n t r i b u t e d  l i t c l o  t o  t h e  ove>ra It  
prob lem (Beach,  1080) .
It. can t h e r e f o r e  be se e n t h a t  t h e r e  i s  an a b se n ce  o f  s t a b l e  e v id e n c e  t o  
s u p p o r t  t h e  t h e o r y  o f  ’a c c i d e n t  p r o n e n e s s " . T h i s  n o t i o n  has  been vlew -I 
as  to o s im p le a  c o n c e p t  (Keasr- i ,  1979) .  One ca n n o t  e x p l a i n  a c c i d e n t s  by 
lo o k in g  fo r  p e r s o n a l  o r  o t h e r  f a c t o r s  as t h e s e  f a c t o r s  do n o t  re c o g n i s e  
£ he c o m p le x i ty  o f  t h e  b e h a v i o u r a l  e n v i r o n m e n t .
Dunn (1971)  has  p r e s e n t e d  a summary oi t h e  s h o r t c o m in g s  of  t h i s  e a r l y  
r e s e a r c h .  Because e a r l y  r e s e a r c h  u t i l i s e d  r e c o r d s  suc h as  m ed ica l  f i l e s  
o f  l o s t  work t im e r e c o r d s  lit o r d e r  t o  a n a l y s e  e x i s t i n g  a c c i d e n t s ,  a number 
o f  pro blem s f o r  d a t a  c o l l e c t i o n  and a n a l y s i s  we re c r e a t e d .
1. As has  been d i s c u s s e d  a t  t h e  b e g i n n i n g  o f  t h i s  c h a p t e r  an a c c i d e n t  is  
d i f f i c u l t  t o  d e f i n e . D e f i n i t i o n s  w i l l  depend upon wh e the r  one Is 
c o n c e n t r a t i n K  on the  c a u s a l  f a c t o r s  or  on t h e  c o ns e qu en ce s  o f  an 
a c c d e n t . As a r e s u l t  d i f f e r e n c e s  ai e l i k e l y  t o  o cc ur  as  t o  t he  
e x a c t  n a t u r e  o f  t h e e ve nt  re c o rd e d  between r e c o r d s  from one 
o r g a n i s a t i o n  o r  i n d u s t r y  to  a n o t h e r .
2.  Ev en ts  which a r e  re c o r d e d  in one i n d u s t r y  or  o r g a n i s a t i o n  may not  
be ; ec or de d in  a n o t h e r . T h u s , t i u ' . e  is  a uifferenti a ! r e c o r d i n g  of 
e v e n t s . Because a c c i d e n t  r e p o rt  r e c o r d s  a r e  bas ed  upon r e p o r t e d
lb
:iuci<itiiiLal t’v en L s , i n c o n s i s t e n t  . e p o r L i n g  p r a c t  ic e s  d i s t o r t  '.he 
a n a l y s i s .  As a r e s u i t , such  d i s t o r t e d  records k i l l  n o rm a l ly  ai d o  
l a r g e  q u a n t i t i e s  o f  r e l e v a n t  i n f o r m a t i o n .  More i m p o r t a n t l y ,  however ,  
u n d e r r e p o r t i n g  w i l l  l ea d  t o  s e r i o u s  u n d e r e s t i m a t e s  o f  t h e  s i z e  of  
h id d e n  c o n s e q u e n t i a l  c o s t s  which a r e  a t t a c h e d  t o  a c c i d e n t a l  e v e n t s .
'5, Terras us ed  t o  d e s c r i b e  a c c i d e n t s  may v a r y  amongst  s e t s  o f  r e c o r d s . 
D e s c r i p t i o n  o f  e l e m e n t s  such as  j o b s , w o r K s ta t io n s  and p ro c e d u r e s  
o f t e n  h i d e  s i m i l a r i t i e s  o r  c r e a t e  f a l s e  o n e s . As a r e s u l t  t h e r e  i s  
d i f f i c u l t y  in  forming a n a l y t i c a l  d im en s io n s  f o r  r e s e a r c h  pu rp ose s  
b e c a u s e  o f  a l a c k  o f  o r  n o n - s t a n d a r d i s e d  c l a s s i f i c a t i o n  o f  d a t a .
. When t h e  r e c o r d s  b e in g  a n a ly se d  a r e  c o n s t r u c t e d  t o  o b t a i n  l o s t  - t i m e"  
in f o r m a t i o n ,  i t  becomes d i f f i c u l t  t o  s e p a r a t e  l o s t  t ime  which i s  as a 
r e s u l t  o f  i l l n e s s  as oppos ed to  l o s t  t ime which i s  due t o  accidental 
e v e n t s . T h u s , t h e r e  may be th« compounding o f  a c c i d e n t  and i l l n e s s .
S. S e v e r i t y  e s t i m a t e s  o f  damage a n d / o r  i n j u r y  var y  between o r g a n i s a t i o n s  
and w i t h  t i m e .  I n t e r p r e t a t i o n  d ep e nds  upon t h e  e x p e r i e n c e  and 
q u a l i f i c a t i o n s  o f  t h e  i n d i v i d u a l  making th e e s t i m a t e .
Commonal i ty  o f  a c c i d e n t  and co n se q u e n t  i n j u r y  u U 1 reduc e t h e  s e v e r i t y  
l e v e l  r e p o r t e d .  C o n v e rs e ly ,  Senneck (1975) ha s  s u g g e s t e d  t h a t  o v e r  a 
p e r i o d  o f  tim e , ( y e a r s ) , views w i l l  change "ab ou t  what t y p e s  o f  i n j u r y  
a p e r s o n  sh o u ld  s u f f e r  and s t i l l  be e x p e c t e d  t o  c o n t i n u e  working" 
(S en ne ck ,  1975;  p l i 9 ) .  Such changes w i l l  d i s t o r t  t he a n a l y s i s  
of  r e c o r d s  i f  ad e q u a te  c o r r e c t i o n  i s  no t  made. Both t h e  e s t i m a t e  of 
s e v e r i t y  and t h e  d u r a t i o n  o f  r e c o v e r y  t ime a r e  m ediated by e. onomic 
and s o c i a l  v a l u e s  as w e l l  as  by c e r t i f i c a t i n g  p r a c t i c e s  on t h e  p a r t  of  
Medical  O f f i c e r s . C e r t i f i c a t i o n  o f  a 3 or  7 o r  14 day ab se nce  
from work f o r  re c o v e r y  pu rp ose s  need  no t  n e c e s s a r i l y  r e f  .u. t i n j u r y  
s e v e r i t y  bu t  may r a t h e r  r e f l e c t  t h e  a c c e p te d  norms f o r  -.onvenie.-.t 
c e r t  i f i c a t  ion.
Thr- a n a l y s i s  o f  t h i s  accunmlar.ed d a - a  i s  i n f l u e n c e d  by a  f u r t h e r  
f i v e  p o i n t s  o f  d i f f i c u l t y  ( . a f t e r  Dunn, 1971).
1. C o n c e p tu a l  and t h e o r e t i c a l  l i m i t a t i o n s .  L i m i t a t i o n s  i n  d e t e r m in i n g  
what c o n s t i t u t e s  ,in a c c i d e n t  p r e s e n t  funda men tal  pro bl em s  i n  terms o f  
b o th  d e f i n i t i o n  and c o n c e p t u a l  r e l a t i o n s h i p s .  Th es e l i m i t a t i o n s  
in t u r n  l e a d  t o  g r e a t e r  prob lems when i s o l a t i n g  and i n v e s t i g a t i n g  
t h e  phenomenon o f  a c c i d e n t  c a u s a t i o n .
: » 2. Number o f  e v e n t s . The number o f  " a c c i d e n t s "  i s  c o m p a r a t i v e l y  sm al l
when com pa rin g t h e s e  e v e n t s  a g a i n s t  t h e  numbe.• o f  n e n - a c c i d e n t a l  
e v e n t s . These s m a l l  number o f  e v e n t s . upon which t h e o r i e s  and 
i i n v e s t i g a t i o n  a r e  bas e d  o f t e n  do not len d th e m se lv e s  t o  i s o l a t i n g
J* complex i n t e r a c t i o n s .
3. O v e r s i m p l i f i c a t i o n  o f  a c c i d e n t  c a u s e s . Many r e s e t  r c h e r s  and
 ^ t h e o r i s t s  have a t t e m p t e d  t o  i d e n t i f y  and i s o l a t e  s i n g l e  f a c t o r s
as  c a u s a l  d e t e r m i n a n t s . W h i l s t  suc h s i m p l i c i t y  c a n n o t  be e n t i r e l y  
i g n o r e d  i t  i s ,  howe ver ,  more a p p r o p r i a t e  t o  examine m u l t i p l e  
X  i n t e r a c t i v e  components w i t h i n  any s i t u a t i o n  as  t r u e  c a u s e s  may be
m u l t i p l e  and i n t e r a c t i v e .
4.  D i f f e r e n t i a l  job  r e q u i r e m e n t s . Rxslci,  s k i l l  r e q u i r e m e n t s , s o c i a l  and 
ec onomic p r e s s u r e s  e t c .  I t  i s  e x t re m e ly  d i f f i c u l t  t o  g e n e r a l i s e  
from on e s i t u a t i o n  t o  a n o t h e r  as  t h e r e  a r e  d i f f e r e n c e s  in  f a c t o r s  
such as  r i s k s ,  s k i l l  r e q u i r e m e n t s , s o c i a l  and economic p r e s s u r e s .
5. The " m i s s i n g  b e h a v i o u r a l  l i n k " .  Most o f  t h e  e a r l y  r e s e a r c h  
i n t o  a c c i d e n t  c a u s a t i o n  inv ol ve d t h e  a n a l y s i s  o f  d a t a  u s in g  
s t a n d a r d i s e d  s t a t i s t i c a l  t e c h n iq u e s  t o  r e v e a l  common f a c t o r s .  A 
m aj or  c r i t i c i s m  h e r e  i s  t h a t  t h e r e c o r d s  a v a i l a b l e  f o r  such a n a l y s i s  
t y p i c a l l y  c o n t a i n  o n ly  minimal  f a c t s  ab out  each  i n c i d e n t .  Many 
c r i t i c a l  f a c t o r s  w i t h i n  t h e beh a v io u r  p reced ing  t h e  e v e n t  may th u s  
be i g n o r e d .  Thi«; may r e s u l t  in ad hoc as su m p t io n s  a bo ut  s i m i l a r i t y
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between e v e n t s  vh ic l ,  in  a c t u a l  f a c t  a r e  no t  behav i o u r a 1ly r e l a t e d  o t h e r  
t han  by t h e  same c o nse qu en ce s  and outcomes a t t a c h e d  t o  them.
Dunn (14 71)  made t h e  s u g g e s t i o n  t h a t  f o r  t h e  p r e c e d i n g  f i f t y  y e a r s  s a f e t y  
r e s e a r c h  ha d la c k e d  t h e  t h e o r e t i c a l  f ramework n e c e s s a r y  f o r  b o th  p r e -  
d u . t i n K  a c c i d e n t s  b e f o r e  th ey  happen and f o r  a c t i n g  as  a c o h e s iv e  f o r c e  
f o r  d ra w in g  t o g e t h e r  t h e  v a s t  amount  o f  i n f o r m a t i o n  a v a i l a b l e . Pe rh a ps  
t h e  m aj o r  drawback t o  e a r l y  work has  been t h e  om iss io n  o f  any a t t e m p t  t o  
a n a l y s e  a whole s eq ue nce  o f  e v e n t s  t h a t  l ea d  up t o  t h e  o c c u r r e n c e  o f  an 
a c c i d e n t .  The f o u n d a t i o n s  f o r  such an ap pro ac h  t o  a c c i d r . i t  i n v e s t i g a t i o n  
were l a i d  in  t h e  mid 1 9 6 0 ' s .  R u s s e l - D a v is  ( 1966) i n v e s t i g a t e d  a  gro up 
o f  t h i r t y  fo u r  r a i l w a y  e n g in e  d r i v e r s  who had a l l  p a s s e d  s i g n a l s  a t  d a n ­
g e r .  I n v e s t i g a t i n g  each  i n c i d e n t  s e p a r a t e l y  he found a v a r i e t y  o f  c a u s e s  
r a n g in g  from poor  s i g h t ,  t o  f a l s e  e x p e c t a t i o n ,  to  r e l a x a t i o n  a f t e r  s t r e s s  
(R u s s e l - D a v i s  , 1966).
In o r d e r  f o r  any r e s e a r c h  i n t o  a c c i d e n t s  t o  be m e a n in g f u l ,  t h e  d e f i n i t i o n  
o f  t h e  te rm  ha s  t o  be d e c i d e d  upon in  such a way t h a t  w i l l  a l l ow  f o r  
p u r p o s e f u l  i n v e s t i g a t i o n .  T h i s  i s  e x t r e m e l y  im p o r t a n t  bec au se o f  t h e  
emp ha sis  . M c h  i s  placed* on t h e  con se que nce  and c o s t  o f  a c c i d e n t s .  I t  
i s  i n e v i t a b l e  t h a t  t h e  c o s t  a r i s i n g  from a c c i d e n t s , e s p e c i a l l y  i n v o l v in g  
i n d u s t r i a l  a c c i d e n t s , sh o u ld  be c ’ e a r l y  e s t a b l i s h e d ,  t h a t  l i a b i l i t v  f o r  
t h e s e  c o s t s  s h o u ld  be i d e n t i f i e d ,  and u l t i m a t e l y ,  blame shoul d be a s ­
s i g n e d ,  where r e l e v a n t .  T h u s , i t  oer.omes n e c e s s a r y  t o  l e g a l l y  and p r a c ­
t i c a l l y  e s t a b l i s h  what  c o n s t i t u t e s  d e l i b e r a t e ,  c a l c u l a t e d  and a v o i d a b le  
e v e n t s .
With r e g a r d  t o  a c c i d e n t s , management  i s  f a ce d  w ith a s e r i o u s  and tw o fo ld  
pro b le m . F i r s t l y ,  t h e r e  is  d i r e c t  f i n a n c i a l  l o s s , ca u sed  ky a c c i d e n t s ,
p
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tLion,  no l  o n ly  d* a  ro su l t .  o f  ih o  ,
who have t h e  a c c i d e n t s ,  b u t  ,1 i s 
3ns.  Sec o n d ly ,  a c c i d e n t s  g i v e  r l i
m u )  l o s s  in  p r o d u c t i o n  
t h r  h o H l n g  up o f  work
t o  a g e n e r a l  s t a t e  o f
d i s o r g a n i s a t i o n ,  such  as crowding round t h e  v i c t i m ,  and u n n e c e s s a r y  
m wement  which may have a d e m o r a l i s i n g  e f f e c t  on o t h e r s  ( R i - l i a 1, 1981) .
For many y e a r s  em ployer s  have had two r e a s o n s  f o r  making a c t i v e  e f f o r t s  
t o  redu ce  work i n j u r i e s  and advance t h e  h e a l t h  o f  t h e i r  empl oyees.  One 
i s  t h e  h u m a n i t a r i a n  co n c er n  f o r  t he w e l l - b e i n g  of  t h e i r  employees and the 
o t h e r  i s  c o s t . I t  i s  more economical  t o  m a i n t a i n  an a c c i d e n t - f r e e  p l a n t  
and have f u l l  a t t e n d a n c e  on the  j o b  th a n  i t  i s  t o  have e x t e n s i v e  l o s t  t ime 
due t o  J o b - c o n n e c t e d  i n j u r i e s  and i l l n e s s  and t o  no n -o c c u p a t  i o n a l  s i c k -
The c o s t  o f  work i n j u r i e s  and i l l n e s s  i n c l u d e s  t h e  c o s t s  o f  l o s t  wz g e s , 
m ed ica l  e x p e n s e s , in s u r a n c e  c l a im s ,  p r o d u c t i o n  d e l a y s , l o s t  t i m e ,  and 
equipm ent  damage i .Ash ford , 1 9 / 6 ) .  I t  t h u s  becomes a p p a r e n t  t h a t  t h e s e  
c o s t s  r e f l e c t  a s e r i o u s  problem in terms o f  human a n g u i s h ,  l o s s  o f  income 
t o  a f f e c t e d  w o r k e r s ,  and c o s t  t o  em ploye rs  (B e a c h , 1980) .
i n d u s t r i a l  p r a c t i c e  a t t e n t i  
ent  s Ui-' t c a u s e  i n j u r i e s ,  
vc-nt ion as  w e l l .  In a d d i t i -
ends t o  be fo c used  p r i m a r i l y  upon ac -  
i n j u r y  p r e v e n t i o n  sh o u ld  be a c c i d e n t  
3 t he an g u i sh  and s u f f e r i n g  e x p e r i e n c e d
by i n j u r e d  e m p lo y e e s , a c c i d e n t s  a r e  ver y  e x p e n s iv e  t o  th» em ployer .  In 
many c a s e s  t h e  i n d i r e c t  c o s t s  o f  an a c c i d e n t a l  i n j u r y  a r e  c o n s i d e r a b l y  
g r e a t e r  t h a n  t h e  d i r e c t  c o s t s . A c ci den t  c o s t s  a r e  c l a s s i f i e d  i n t o  twc 
c a t e g o r i e s . F i r s t  a r e  t h e i n s u re d  c o s t  which in c l u d e s  money p a i d  f o r  
d o c t o r  and h o s p i t a l  b i l l s ,  f o r  weekly b e n e f i t s  w h i l e  t h e  i n j u r e d  employees 
a r c  a b s e n t  from w o r k , and f o r  any s c h e d u le d  payments due t o  d e a t h ,  a c c i -
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ih -n ta l  dismcmbfirment., or  permaneitL di .s .ibi  1 iLy . Th is c o s t  i s  r n a d i l y  ap-  
p.'1 ri ' ii t  and i s  met by t h e  i n s u r a n c e  premium. The second c a t e g o r y  o f  c o s t s  
due t o  a c c i d e n t s  i»  c a l l e d  t h e  u n i n s u r e d  c o s t s  o r  t h e  i n d i r e c t  c o s t s  of  
a c c i d e n t s .  These c o s t s  i n c l u d e  l o s t  t im e o f  i n j u r e d  w c ik e r ,  l o s t  t ime 
o f  fe l l o w  employ ees who re n d e r  a i d  t o  t h e  i n j u r e d  w o r k e r ,  t im e s p e n t  by 
s u p e r v i s o r y  p e r s o n n e l  t o  a s s i s t  t h e  i n j u r e d  man and t o  i n v e s t i g a t e  t h e 
ca u s e  o f  t h e  a c c i d e n t ,  l o s t  p r o d u c t i o n ,  p o s s i b l e  damaged m a t e r i a l  or  
eq u ip m e n t ,  and a d m i n i s t r a t i v e  ex pe ns es  t c  p r o c e s s  p a p e r  work co n n e c t e d  
w i t h  t h e  a c c i d e n t  (Beach,  1960) .  O th e r  c o s t s  i n c l u d e  c o s t s  o f  r e p l a c i n g  
t h e  i n j u r e d  employee and m i s c e l l a n e o u s  c o ;; t s  i n c l u d i n g  any o v e r t i m e  
c a u s e d  by t h e  a c c i d e n t ,  l o s s  o f  income due t o  m is se d d e l i v e r y  d a t e s ,  and
t s  o f  m a i n t a i n i n g  a f i r s t - a i d  d i s p e n s a r y  f o r  a c c i d e n t s  t h a t  do not  
a l l y  r e s u l t  in  l o s t  work t im e ( F l ip p o ,  1984) .
The r a t i o  o f  t h e  u n i n s u r e d  t o  t h e  i n s u r e d  c o s t s  v a r i e s  w i d e l y  from f a c t o r y  
t o  f a c t o r y  a c c o r d i n g  t o  t h e  p a r t i c u l a r  s i t u a t i o n .  However , i n v e s t i g a t o r s  
have found t h a t  t h e s e  u n i n s u r e d  c o s t s  t e n d  t o  av e ra g e  ab out  f o u r  t imes  
t h o s e  o f  t h e  i n s u r e d  c o s t s .  Thus ,  t h e  i n s u r e d  o r  d i r e c t  c o s t s  r e p r e s e n t  
o n l y  a bo ut  20% o f  t h e  t o t a l  c o s t s  on t h e  a v e r a g e  (Beach,  1980) .  For  some 
compa nies  in  h i g h - r i s k  i n d u s t r i e s  t h e  premium f o r  w o r k e r s '  co m pe nsa t io n 
i n s u r a n c e  may run as  hi gh  as 15% t o  20° of  p a y r o l l .  I f  one e s t i m a t e s  t h a t  
t h e  t o t a l  c o s t  f o r  a c c i d e n t s  in  any one y ea r  i s  f i v e  t im e s  t h i s  f i g u r e ,  
i t  can be r e a d i l y  s ee n t h a t  t h e  ace. iden' .  r a t e  can d e t e r m in e  t h e  d i f f e r e n c e  
betw een p r o f i t  and l o s s  for  a company (Beach,  1980).
P o s i t i v e  a c t i o n  by management  t o  m a in .a  in not  o n ly  "good" w or king  c o n d i ­
t i o n s  but  in  a d d i t i o n  "good" employee h e a l t h  ( p h y s i c a l  and m e n t a l )  is  
bound t o  re d u ce  t h e  accident ,  r a t e  and lowei ch a rg e s  f o r  wor kmen's  com- 
p e n s a t i o n .  The i n i t i a l  c o s t  o f  e s t a b l i s h i n g  a good work env iro nm e nt  and
Fi c c u p a n o n a l  h e a l t h  programme o f t e n  dW .u u r H g es  manm&emonl from making
i u v e s t m v u t , howe ver ,  the. l o n g -t e r m  p r o s p e c t  o{ r e d u c t i o n  in  t h e  c o s t  
o f  a c c i d e n t s  may p r o v i d e  t he  impetus  t o  ado pt  such a co m pr eh ens ive 
piogr aiw w (Bo.ich, 1980) .
Thf- t a s k  o f  b u i l d i n g  in  s a f e t y  and h e a l t h  a t  t h e  d n s i g n  s t a g e  o f  new 
eq uipm ent  and te c h n o lo g y  depends on the e n g i n e e r s ’ , d e s i g n e r s ’ , and 
t e c h n i c i a n s ’ knowledge o f  ergonomics  and o c c u p a t i o n a l  s a f e t y  and h e a l t h .  
Kxis  t i n g  e d u c a t i o n  and t r a i n i n g  sy st em s in  t h i s  f i e l d  s h o u ld  be improved 
and t r a i n i n g  programmes on e r g o n o m i c s , s a f e t y  e n g i n e e r i n g  and o c c u p a ­
t i o n a l  h e a l t h  s h o u l d  be dev e lo p ed  (Kundiev,  1982).
Cominor, t o  most ergonomic cha nge s i s  t h a t  t he y i n t e r f e r e  w i th  t h e  p r o ­
d u c t  ion p r o c e s s . New equipment  o f t e n  / n l o r r u p t s  t h e  p r o d u c t i o n  p r o c e s s  
and t h e  w or ke rs  r e q u i r e  a d d i t i o n a l  t r a i n i n g .  O f te n  some a s p e c t  o f  t h e 
p r o d u c t i o n  p r o c e s s  i t s e l f  needs t o  be a l t e r e d ,  r e q u i r i n g  th e a s s i s t a n c e  
o f  p r o d u c t i o n  e n g i n e e r s . The f i n a n c i a l  i m p l i c a t i o n s  o f  such  cha nge s a r e  
s u f f i c i e n t l y  Im p o rt a n t  t o  be c o n s i d e r e d  in  d e t a i l  by compmy management . 
Management and p r o d u c t i o n  e n g i n e e r s  u s u a l l y  have no t r a i n i n g  in  
er go nom ic s and may t h e r e f o r e  be r e l u c t a n t  t o  a c c e p t  t h a t  c e r t a i n  t a s k s  
can have s e r i o u s  con se qu en ce s  t o  t he  w o r k e r s 1 h e a l t h .  Th is  r e l u c t a n c e  
and t h e  f i n a n c i a l  con se quen ce s  o f t e n  t u r n  what i s  a p o s i t i v e  a t t i t u d e  in  
p r i n c i p l e  i n t o  a n e g a t i v e  o n e , and i t  i s  found t h a t  much-needed changes 
in t h e  word env iro nme nt  a r e  b l ock e d o r  d e l a y e d  t o r  a number o f  formal  
r e a s o n s  which co u ld  have been avo id e d  (W estgard and A a r a s , 1982) .
In a d d i t i o n  t o  t h e  f i n a n c i a l  bu rde n imposed by a c c i d e n t s  upon a company,
t hose workmen who a r e  i n j u r e d  a l s o  h s a r  a s u b s t a n t i a l  c o s t . Most worker s  
have to  w a i t  b e f o r e  th ey  r e c e i v e  <o m p e n s a t io n . Compensat ion i s  o f t e n
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nol  su t  t i i ; i e i . t , and f o r  pinmaiinnt  p a n  in i 1 ismembe/ments  t he s c h e d u le d  
b<>»vfi ts a r e  n i e t y  a d e q u a te  t o  comp en sat e  ;) u o r k e r  f o r  h i s  f u t u r e  l o s s  
of e a r n i n g  power (Bea ch,  1980) .
11: c o n c l u s i o n ,  a t  a l l  s t a g e s  o f  a c c i d e n t  r e s e a r c h  i t  i s  im p o rt a n t  t o  boa r  
in mind t h e  pro blem s in v o lv e d  such as  t h e  c e n t r a l  prob lem o f  an a c c i d e n t  
o n ly  b e i n g  l a b e l l e d  an a c c i d e n t  a f t e r  t h e  e v e n t  (Suchman,  1961) .  When 
d e t e r m i n i n g  which e v e n t s  t r u l y  c o n s t i t u t e  an " a c c i d e n t "  and which do n o t ,  
s t i l l  re m a ins  open t o  complex a t t r i b u t i o n  p r o c e s s e s  whic h w i l l  v a r y  a c ­
c o r d i n g  t o  t h e  d e c i s i o n  makers invo lv em en t  in  t h e  event . ( K e l ly ,  1979) .
When l o o k i n g  At e a r l y  r e s e a r c h  i n t o  a c c i d e n t  r e s e a r c h  i t  can be s e e n  t h a t  
t h e r e  i s  a  d i f f i c u l t y  in  drawing t o g e t h e r  t h e  v a s t  amount  o f  a v a i l a b l e  
i n f o r m a t i o n  b ec au se t h e r e  has  been a lac k o f  a t h e o r e t i c a l  framework 
n e c e s s a r y  f o r  p r e d i c t i n g  a c c i d e n t s  b e f o r e  th ey  happen.  Pe rh a ps  t h e  maj or  
drawback t o  e a r l y  work has  been t h e  o m is s io n  o f  any a t t e m p t  t o  a n a l y s e  a 
whole s e q u e n c e  o f  e v e n t s  t h a t  lea d up t o  t h e  o c c u r r e n c e  of an a c c i d e n t  
(Dunn,  1971) .
In o r d e r  f o r  any r e s e a r c h  in t o  an a c c i d e n t s  t o  be m e a n in g f u l ,  t h e  d e f i ­
n i t i o n  o f  t h e  term  ha s  t o  be d e c i d e d  upon in  such a way t h a t  w i l l  a l l ow  
f o r  t h e  o p e r a t i o n a l i s a t i o n  o f  p u r p o s e f u l  i n v e s t i g a t i o n .  Thus,  f o r  the 
p u r p o s e s  o f  t h e  p r e s e n t  r e s e a r c h ,  an a c c i d e n t  w i l l  be d e f in e d  as  "an  un ­
e x p e c t e d ,  u n in t e n d e d  b u t  no t  n e c e s s a r i l y  damaging o r  i n j u r i o u s  e v e n t  t h a t  
d i s r u p t s  t h e  c o m p le t io n  of (a  p l a n n e d )  e v e n t "  (tHmn,  197V, p 7 ) .  I t  i s  
e s s e n t i a l  t o  bro a de n t h e  d e f i n i t i o n  of  " a c c i d e n t "  t o  i n c l u d e  c o n t r i b u t i n g  
f a c t o r s  such  as  h e a l t h  and s a f e t y  and t o  d e m o n s t r a t e  how they i n t e r a c t  
w i t h  p e r s o n a l  o r  e n v i ro n m e n ta l  f a c t o r s  as i t  i s  n o t  s u f f i c i e n t  t o  c o n s i d e r  
o nl y p e r s o n a l  o r  e n v i ro n m e n ta l  f a c t o r s .
Iii modern i n d u s t r y ,  whon look in g  a t  work,  i t  can be soon t o  i n vo lv e more 
t han s imply l iuman-work i i i t r r d c v  i o n . As te c h n o lo g y  ha s  e v o lv e d  humans have 
boon p r o g r e s s i v e l y  s e p a r a t e d  from pr im ar y  work t r a n s f o r m a t i o n s  th ro u g h  
the  i n t r o d u c t i o n  o f  eq u ip m en t ,  mac hine ry  and p r o c e d u r e s . T h is  more, com­
p le x  s i t u a t i o n  makes i t  l e s s  easy to  i s o l a t e  and i d e n t i f y  h a z a r d s .  Thu?,  
i t  i s  becoming i n c r e a s i n g l y  d i f f i c u l t  t o  m a i n t a i n  s a f e t y  by r e l y i n g  s o l e l y  
on i n t u i t i v e  i n t e r v e n t i o n .  A more s o p h i s t i c a t e d  ap pro ac h  i s  t h e r e f o r e  
r e q u i r e d .  I n i t i a l l y  t h i s  would i n v o l v e  t h e  c a r e f u l  d e s i g n  of  i n t e r a c t i n g  
el e m e n t s  by c a r e f u l l y  c o n s i d e r i n g  ergonomic p r i n c i p l e s . However , i t  must 
be em p h a si s e d  t h a t  t h e  c o n s i d e r a t i o n  o f  ergonomic p r i n c i p l e s  in  sys te m  
d e s i g n  i s  o n ly  a f i r s t  and s t a r t i n g  p o i n t  as  i t  i s  u n r e a l i s t i c  t o  e x p e c t  
t h a t  t h e r e  w i l l  be a p e r f e c t  matc h in g  o f  e l e m e n t s  and i f  such a p e r f e c t  
match i s  found t h a t  i t  w i l l  en dur e as work p r a c t i c e s  e v o lv e  and t a s k  d e ­
mand c h a r a c t e r i s t i c s  c h a n g e . Work d e s i g n  must be c o n s t a n t l y  m on i to r ed  
f o r  sys t em s  m a l f u n c t i o n  and any m a l f u n c t i o n  which i s  d e t e c t e d  must  be 
c o n s t a n t l y  r e d e s i g n e d  ( F i s h e r ,  1986).
The p r e s e n t  r e s e a r c h  w i l l  i n v o lv e  t h e  amalg am ation  o f  s a f e t y  and ergonomic 
d a t a  in  o r d e r  t o  d e v e lo p  an a p p r o p r i a t e  and r i g o r o u s  c o n c e p tu a l  f ramework 
t o  a n a l y s e  a c t i v i t y  and ‘ k i t c h e n  s a f e t y  in  i n d u s t r i a l  k i t c h e n s .  W ithi n 
t h i s  f ramework misma tch es in  i n t e r f a c e  d e s ig n  w i l l  be i d e n t i f i e d  v i a  a 
q u e s t i o n n a i r e ,  which w i l l  be fo r m u la te d  in  a manner s i m i l a r  t o  t h a t  a d ­
m i n i s t e r e d  by Adams , Barlow and H i d d l e s t o n e  (1 ‘i8 1 ) .  The use o f  t h i s  
q u e s t i o n n a i r e  w i l l  y i e l d  i n f o r m a ti o n  t h a t  is  a l r e a d y  c a t e g o r i s e d  in  terms 
o f  i n j u t y  a g e n t , a c t i v i t y  s u r r o u n d in g  the i n c i d e n t ,  immediate  c a us e of  
i n j u r y  and i n t e r f a c e  m at ch in g.  The maj or  a d va nt ag e t o  u s i n g  t h i s  quern- 
i i o n n a i r e  i s  t h a t  t h e  ac cum ulated d a t a ,  which can be e a s i l y  a n a l y se ^  and 
I n t e r p r e t e d  w i l l  r e v e a l  r e d e s ig n  n e e ds .  By r e c o g n i s i n g  t h e  importance  
o f  fo c u s in g  on mism atc hes  between components o f  t h e  system i t  becomes
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C H AP TE R 3
ERGONOMIC PR IN CIPL ES
Ergon omics  i s  t h e  a n a l y s i s  and d e s i g n  o f  work s u p p o r t i n g  "humaii-macl iine"  
s y s t e m s "  ba se d upon Lite j o i n t  c v i t n v i a  o f  sys te m s  f i f f n . u r i c y  and th«-
p r e s e r v a t  ion end pr om ot ion o f  human w e l l  b e in g .  I t s  main e .nncern i s  ihv
a d a p t a t i o n  o f  w o r k , ma in ly  in  t he f i e l d  o f  p h y s i c a l  and pore-  ual  demandi 
and some o f  t h e  p s y c h o l o g i c a l  demands p r e s e n t e d  by exp erime:  :.a! psycho 
o g i s tK  t o  what p e o p le  can and ou ght  t o  do.
T h u s ,  i t  i s  n e c e s s a r y  t o  t a k e  an in  d e p th  look at  a l l  th* i n t e r a c t i v e  
e l e m e n t s  o f  t h «  sy s t em . However , Vieforo t h i s  can be d o n e , i i -s net . i ' ssarv 
t o  d e f i n e  what  ergonomics  i s .
Erg onomics i s  d e f i n e d  as t he  s tu d y  o f  t h e  r e l a t i o n  between and hi s
o c c u p a t i o n ,  eq uipm ent  and e n v i r o n m e n t , and p a r t i c u l a r l y  th» ai r  . : c a t  ion 
o f  a n a t o m i c a l , p h y s i o l o g i c a l  and p s y c h o l o g i c a l  knowledge ; :> . i roblmw
a r i s i n g  from then, ( S h a c k e l , 1966) . Machine d e s i g n e r s  a r e  mo®;
w i t h  t h e  improvement  o f  t h e  m e c h a n i c a l ,  e l e c t r i c a l  and 01 r  n.m. e
a s p e c t s  o f  t h e i r  la c h in e s .  However, t h e  machine is  i ?->■-'’ !
s ys te m  a n d  must n o t  be viewed in  i s o l a t i o n .  Of ten  Li,, im c: m- -;x>
e l e m e n t  in  t h e  man-machine sy s t e m , and what i s  important  - ne
machine w o rk s  in  c o n j u n c t i o n  w i t h  t he o p e r a t o r  who h?i-' : ;s.t- da-- : -  ci
day In h i s  r o u t i n e  w o rk  ( S h a r k e l , 1966) .
T h u s , f i n d i n g  t h e  op t im a l  s t r u c t u r e s  t o  mio.t t l 
in  t h e  d e f i n i t i o n  of  e r g o n o m ic s , n e c e s s i t a t e s  ■ 
r e l a t i o n s h i p  between i n t e r a c t i n g  components of
Kmwi *  ' ^
ch m e  llift hnmai 
rccdu i os .
ient ., t a s k  s t r u c t u r e
Tim i n t e r a c t  ion beiweet i  man ami h i s  otju ipmeut  must be op t  i rois i 'd . With 
man a t  t h e  c e n t r e  o f  I he s y s t e m ,  i t  i s  p o s s i b l e  t o  work ou tw ar ds  from 
him /h er ,  ( c o n s i d e r i n g  f a c t o r s  such as  s e x , <%<', and m o t i v a t i o n ) ,  f i r s t l y  
l o o k in g  i t  h i s / h e r  i n t e r a c t i o n  w i th  th « machism o r  tm:k (which i n v o lv e s  
l o o k i n g  a t  t h e  man in  t e rm i  o f  i n f o r m a t i o n  t r a n s f e r ,  a c t  ions  and 1ayouv 
p aiu i l s  and e>|u ipmen I e . , d i s p l a y  c o n t r o l  c.ompat ib  i 1 i t y )  . Sec o n d ly ,  one
looks a t  man 's  i n t e r a c t i o n  w i th  t he worksp ace ar ound  h i m /h e r  ( r e a c h ,  
c h a i r s ,  machine s i z e ,  d e s k s , e t c . ) ,  and f i n a l l y  one looks a t  t h e  g e n e r a l  
e nv ir on m e nt  e . g . ,  the- i n f l u e n c e  upon b e h a v io u r  and per fo rm an c e of  p h y s ­
i c a l ,  chon t e a l ,  b i o l o g i c a l  and p h y s i c a l  a s p e c t s  such as  l i g h t ,  s m e l l ,  
v e n t J l a t j o n ,  workleam, s h i f t  c o n d i t i o n s ,  i s c o m f o r t  o r  r i s k  ( S i n g l e t o n ,  
196b).  T h i s  i s  i l l u s t r a t e d  in  F ig u r e  1.
F ig u r e  1. Han' s  i n t e r a c t i o n  w i th  m ach ine,  wo rk sp a ce ,  and 
ei iviro/ imei il
Krom W.T S i n g h  to:
C ur re n t  11 '-inis tot. - syMems d e s i g n .  (1966)
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\:i u f  l!ic rr*;oTrml(.s ippro. ich Lu th p  , u i , i l ) s i s  untl
uT wcrk i s  purLii .  U n r l y  J rp r m lo n t  tn«vn u u o r r ^ t i  K r . s p  o f  th n  c o m p l r x i t l p s  
ul Hn'  hiun.m AL work.  A g r i u r n l  s i . i l rmr -ni  o f  Uie er gonomic s perspmciivm
won Id be t o  c o n s i d e r  t lm whol<> o f  t lu- liumnn in t h e  whole o f  t h e  work 
s i '..utit i o n . Thus , i t  i s  n e c e s s a r y  t o  pxp;ii:d on wh. 't i s  meant, j y  " t l i f  whole 
ot ih»> human", ami " ’. lie whole o f  t h e  work s i t u a t i o n ” .
A u se. m i way t o  ccnr .optna 1 ist-t "'.lie human" i s  t o  c o n s i d e r  th «  i n d i v i d u a l ' s  
u ip ac  i t  i e s  t o  w or k, and the  c o n s t r a i n t s  which l i m i t  h i s  pe r fo rm a n c e .  The 
term "work" i s  n ot  uuad in t h i s  r- • ■ext  t o  d en o te  g a i n f u l ,  p a i d  employ­
m en t ,  hu t  r a t h e r  i t  r e p r e s e n t s  h.tng : .. more funda men tal  such as U ’<s
e x p e n d i t u r e  o f  e n e r g y , or  t he  upp 1 t e a t  ion o f  e f f o r t  o r  e x e r t i o n  t o  a 
p u r p o s e .  In more s p e c i f i c  t e r m s , "work" i s  any a c t i v i t y  which r e q u i r e s  
more t ha n t h e  minima 1 en ergy  exchange n e c e s s a r y  to  s u p p o r t  l i f e  ( t h e  b a sa l  
m e t a b o l i c  r a t e ) . Once t h i s  minimal  l e v e l  ha s  been s u r p a s s e d  i t  becomes 
p o s s i b l e  to  i d e n t i f y  3 maj or  w o r k - s u p p o r t i n g  d im en s io ns  i n h e r e n t  in  t h e 
liuma.i or g a n is m .
The f i r s t  dim en s io n iu  one o f  a n a t o m i c a l ,  s t r u c t u r a l  r e a l i t y .  I t s  d e ­
t e r m i n a n t s  w i l l  bn a n t h r o p o m e t r i c  c h a r a c t e i  ist.  i c s  and m u s c u l o s k e l e t a l  
o r g a n i s a t i o n .  The v a r i a t i o n  in  human a n t h r o p o m e t r i c  c h a r a c t e r i s t i c s  is  
n ot  c o n f i n e d  t o  t h e ob vi ou s  f a c t o r s  such as h e i g h t ,  b ut  ex t e n d s  t o  each 
body component, i d e n t i f i a b l e  as a m e t r i c  d i f f e r e n c e  between s k e l e t a l  o r  
m u scu lar  " l an d m ar k s" .  A f u r t h e r  s e t  o f  d im en s io n s  emerges when t h e  body 
i s  engaged  in  such p h y s i c a l  a c t i v i t i e s  as s t .  e t c h i n g  o r  re a c h i n g .  These 
a r e  r e f e r r e d  t o  as  f u n c t i o n a l  o r  dynami. . a n t h r o p o m e t r i c  measurem ents .  
A n th ro p o m e t r ic  v a r i a t i o n  is  f u r t h e r  c o m p l i c a te d  by f a c t o r s  such as age ,  
gender  , r a c e ,  n u t r i t i o n ,  t im e of  day I which lea ds  t o  p o s t u r a l  and s k e l e t a l  
a d a p t i v e  c h a n g e s ) .  Thus ,  i t  i s  n e c e s s a r y  t o  n o t e  ' :"' .)pl* n x i s l  In a
n>m,u-k;ibIe range o f  sh ap e s v.nd h i r e s  and t l u t  t h i s  in i t s e l f  c r e a t e s  de -  
s i* n  problMM.
Tha s ec on d  m aj o r  w o r k - s u p p o r t i n g  dim en s io n  i s  t h e  i n d i v i d u a l ’s  a b i l i t y  
t o  en ga ge i n  p h y s i c a l  work which i s  de p e n d en t  upon t h e  dynamic f u n c t i o n i n g  
o f  a n a t o m i c a l  s t r u c t u r e s . The e f f i c i e n c y  o f  c o n v e r t i n g  s t o r e d  en e rg y  in t o  
m u s c u l o s k e l e t a l  a c t i v i t y ,  ch« 2i m i t a t  ions o f  j o i n t  movements and the 
g e n e r a l  f u n c t i o n a l  c o n s t r u c t i o n  o f  t h e  m u s c u l o s k e l e t a l  sy s t em , t o g e t h e r  
d i c t a t e  t h e  r a n g e , s p e e d , s t r e n g t h  o r  f o r c e ,  en dur an ce  and a c c u r a c y  
c h a r a c t e r i s t i c s  o f  our  b io - m e c h a n ic a i  f u n c t i o n i n g  (G ri e v e  and P h e a s a n t , 
1982;  T i c h a u e r , 1978) .  Once a g a in  t h e s e  c h a r a c t e r i s t i c s  p r e s e n t  a  wide 
ra nge o f  i n d i v Y u a l  d i f f e r e n c e s  which become im p o rt a n t  when an a t t e m p t  
i s  made t o  p , e s c r i b e  p h y s i c a l  work f o r  p e o p le  t o  u n d e r t a k e .
The t h i r d  maj or  work s u p p o r t i n g  dim en s io n i s  a  n e c e s s a r y  f a c t o r  i n  t h e  
r e g u l a t i o n  and c o n t r o l  o f  t h e  o v e r t  a p p l i c a t i o n  o f  o u r  p h y s i c a l  c a p a b i l ­
i t i e s  . The human c a p a b i l i t y  t o  p r o c e s s  i n f o r m a t i o n  from a ch a n g in g  ' -n- 
v ir o n m en t  i s  a t  t h e  h e a r t  o f  our  p h y s i o l o g i c a l ,  p s y c h o l o g i c a l  and s o c i a l  
r e a l i t y  (L in dsay  and N jrm an, 1977) .  E f f e c t i v e  use o f  o u r  m u s k u lo s k e l e t a l  
sys te m  i s  dep e n d en t  upon t h e  complex f u n c t i o n i n g  o f  t h e  c e n t r a l  ne rv ou s 
sy s t em .  I t s  a b i l i t y  t o  c o n v e r t  e n v i ro n m e n ta l  cha nges  i n t o  m en tal  r e p ­
r e s e n t a t i o n s  , t o  p r o c e s s  t h e s e  r e p r e s e n t a t i o n s ,  and t h e  m a n i f e s t a t i o n  of  
t h i s  p r o c e s s i n g  in  terms o f  our  i n t e r a c t i o n  w i t h  t h e  p h y s i c a l  and s o c i.i 
en v i r o n m e n t ,  i s  t h e  key t o  our  c o n t i n u i n g  e x i s t e n c e  ( A nder son , 1980;
K a n tow itz  and S o r k i n ,  1983).
I
The human c a p a c i t y  t o  p r o c e s s  i n f o r m a t i o n ,  our  i n t e r n a l  m en tal  c a p a b i l i ­
t i e s ,  i n c l u d e s  many s u b t l e  c o g n i t o - p e r c e p t u a l  c h a r a c t e r i s t i c s . On an 
i n t r a - i n d i v i d u a l  b a s i s  ou r  human i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g i e s  ar e
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h'S i i l y  f l e x i b l e .  On an i m e r - i n d i v i d u a l  b a s i s  t h e  r a n g e  can be s t a g g e r i n g  
[And erson ,  i lJ R 1 ; Eysenck , l ‘! S i ) .
Any a t t e m p t  t o  c o n s i d e r  t h e  "whole o f  t h e  human" must t h u s  r e c o g n i s e  t h a t  
t h e  human c a p a c i t y  fo r  work co v e rs  a r a nge from p u r e l y  p h y s i c a l  t o  p u r e ly  
c o g n i t i v e  ( i n t e r n a l i s e d ' )  mental  wo rk loa ds  and t h a t  any n o t i o n  o f  a common 
o b v io u s  c a p a c i t y  t o  pe r fo rm  any p a r t i c u l a r  a s p e c t  o f  t h e  work i s  com­
pounded by t h e  h ig h i n t e r - i n d i v i d u a l  v a r i a b i l i t y  a p p a r e n t  in  ea ch  o f  t he 
t h r e e  p r i n c i o a l  w o r k - s u p p o r t i n g  d im e n s io n s .
Having t h u s  c r e a t e d  a complex and h ig h l y  v a r i a b l e  image o f  " the.  whole of  
t h e  human", i t  becomes nece s a r y  t o  c o n s i d e r  whz’t  i s  meant  by " t h e  whole 
o f  t he work s i t u a t i o n " .  The d im en s io n s  o f  t h e work s i t u a t i o n  w i l l  be 
c o n s i d e r e d  as  l e v e l s  o f  i n t e r a c t i o n .  For  an e r gonomis t  t h e  c e n t r a l  com­
p o n e n t  t o  any work s i t u a t i o n  i s  t h e  human work p e r f o r m e r . In  o r d e r  t o  
f o r m u l a t e  t h e  f i r s t  l e v e l  o f  i n t e r a c t i o n  in  t h e  work s i t u a t i o n  i t  i s  
n e c e s s a r y  t o  acknowledge t h a t  i t  i s  q u i t e  r a r e  to  f i nd humans engaged in 
work o f  any k in d  which woulo n o t  be a l l e v i a t e d  by the us e o f  some man-made 
jo b  a i d , t o o l , p i e c e  o r  equipment  o r  n u . ch ino ry - Thes e a r e  r e f e r r e d  t o  
as  machine.  Machines can be d e s i g n e d  t o  f a c i l i t a t e  human us e by f u l l y  
c o n s i d e r i n g  t h e  n e c e s s a r y  i n t e r a c t i o n  betwe en human and machine,  and the 
demands t h a t  t h i s  i n t e r a c t i o n  p l a c e s  upon t h e  known c o n s t r a i n t s  a i d  c a ­
p a c i t i e s  t o  t h e  human t o  per fo rm  work ( e . g . , a n a to m ic a l  , p h y s i o l o g i c a l  
and p s y c h o l o g i c a l  l i m i t a t i o n s ) .  The o b j e c t i v e  i s  t o  f a c i l i t a t e  human use 
by making t h e  d e s i g n  o f  machines  more a p p r o p r i a t e  t o  t h e s e  human p e r ­
formance p a r a m e t e r s . More a p p r o p r i a t e ,  h o w e v e r , i s  no t  t h e same as more 
s i m p ! i r i e d .
i i  h i s  l i n o  o f  th o u g h t  i s  f u r t h e r  ^ x ven dvd, i t  s i ,wild bo ob vi ou s t h a t  
ilifi tinman u s i n g  machines  t o  p»rform  work w i l l  r e q u i r e  a c e r t a i n  ..mount 
o f  t t i r e e  d i m e n s i o n a l  workspace.  Tlu- amount  and l ay ou t  o f  t h i s  workspace 
w i l l  depend in  p a r t  upon th e dynamic a n t h r o p o m e t r i c  c h a r a c t e r i s t i c s  of  
t he human,  in  p a r t  upon t h e  d e s i g n  c h a r a c t e r i s t i c s  o f  t h e  machine,  and 
in p a r t  upon t h e  n a t u r e  o f  t h e  t a s k  i t s e l f  e . g . ,  m a t e r i a l s  t o  be h a nd le d 
t r a n s f o r m a t i o n s  t o  be u n d e r t a k e n ,  e t c ) . Again t h i s  w or kspace may be more 
o r  l e s s  w e l l  d e s i g n e d  t o  f a c i l i t a t e  human invo lvem ent  in  t a s k  per fo rm a n c e ,  
d e p e nd ing  on t h e  t x t e n t  to  which t h e s e  i n t e r a c t i n g  f a c t o r s  a r e  c o n s i d e r e d
Any wo rk spa ce  must  be f u r t h e r  s u p p o r t e d  w i t h i n  a l a r g e r  env iro nm e nt  w ith 
t h e r m a l ,  m ec h a n ic a l  ( a c o u s t i c ,  v i b r a t o r y , impact  and a c c e l a t o r y ) , v i s u a l  
and b i o - c h e m i c a l  p h y s i c a l  a s p c c t s  as  we 11 as s o c i a l  p s y c h o l o g i c a l  and 
wi der  s o c i e t a l  a s p e c t s . Again t h e s e  f a c t o r s  may be c o n t r o l l e d  o r  d e s ig n e d  
in  o r d e r  t o  o p t i m i s e  t h e  i n t e r a c t i o n s  between human, machine ; . .. w or kspace 
and s o  f a c i l i t a t e  t a s k  p er fo rm an c e.
At t h i s  p o i n t  i t  becomes p e r t i n e n t  t o  re v iew  a number o f  e n v i ro n m e n ta l
f a c t o r s  which  may become h a z a r d s  t o  t h e w or ker  in  t h e  i n d u s t r i a l  s e t t i n g .
The p h y s i c a l  e nv ir onm e nt  in  which  t h e  work i s  pe rfor med  may c o n t r i b u t e  
t o  undue f a t i g u e  and may have o t h e r  i n j u r i o u s  i n d u s t r i a l  c o n s e q u e n c e s . 
I t  sh o u ld  be r e a d i l y  a p p a r e n t  t h a t  c e r t a i n  e n v i ro n m e n ta l  c o n d i t i o n s  may 
be e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  r e s p o n s i b l e  f o r  a c c i d e n t s .  Such f a c t o r s  
as  imprope r  i l l u m i n a t i o n  c r  t e m p e r a t u r e  may e i t h e r  ac t  d i r e c t l y  as  ca uses  
o f  ac  i d e n t s  b ; making it. v i r t u a l l y  i m p o ss ib l e  f o r  t he wo rk er  t o  per form 
w i t h  any d e g r e e  o f  s a f e t y  or  may a c t  i n d i r e c t l y  by making t h e  jo b  un ­
p l e a s a n t  and t h e  wo rk er  In c a u t i o u s  (R«m.3iai , V>ftl) .  Th is  ha s  s p e c i a l
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s i % u i t i c . i i i c e  w i i h  r u H i r U s  Lo L li r  c . i L r r i n j  i n J u s L r y  k h c r m  k u r k e r ' r  o f L c n  
b - o rk  i n  i n  ^ x i r c m c l y  h c i  i s n v i r c x im o u t . .
1'ln‘so pi i vi ro nm on ia l  f a c t o r s  w i l l  be rcivisiwed under  tho t i t l e  o f  i n d u s t r i a l
Iiuivsst r i a l  hy g ien e lias boon dfif inod as  t l ia t  s c i e n c e  and a r t  dev o te d  to  
a n t i c i p a t i o n ,  r e c o g n i t i o n ,  e v a l u a t i o n  and c o n t r o l  o f  t hose env i ron mnn ta 1 
f a c t o r s  o f  s t r e s s e s ,  a r i s i n g  in o r  from t h e  w o r k p la c e ,  which may ca use 
x i c k n e a a .  im p a i re d  h e a l t h  and w a l l - b e i n g ,  o r  dimcomCovt  an d i n e f f i c i e n c y
among wo rk er s  o r  among th e c i t i z e n s  o f  t h e community.
The te rm  " i n d u s t r i a l  h y g i e n e ’ r e f e r s  no t  on ly  t o  i n d u s t r y  and t o  hyg ie n e .  
In f a c t  t h e  term  c o v e r s  a l l  t h e  w o r k p la c e s  (n o t  onl y in  i n d u s t r y )  and the  
s t r e s s e s  and n u i s a n c e s  t h a t  can he o b j e c t i v e l y  and s c i e n t i f i c a l l y  meas­
ure;'. . T h u s , i n d u s t r i a l  hyg ie n e  can bo see n .is t h e s c i e n c e  of  t h e  o c c u ­
p a t i o n a l  e n v i r o n m e n t .
T h e r e  a r e  a number o f  f a c t o r s  which can be viewed as p a r t  o f  i n d u s t r i a l  
h y g ie n e :  Chemical  f a c t o r s  i n c l u d i n g  t h i n g s  such  as g a s e s , v a p o u r s , ft imes, 
du s t .  e t c .  , p h y s i c a l  f a c t o r s  such as  n o i s e , l i g h t i n g ,  v i b r a t i o n s ,  h ea t  
r a d i a t i o n s  and b i o l o g i c a l  f a c t o r *  I n c lu d i n g  m lc ro - o rg ,  ' . i-ma ( G u il l e m in ,
1982).
A number o f  ch em ica l  f a c t o r s  and p h y s i c a l  f a c t o r s  w i l l  now be expanded 
upon as t h e s e  a r e  r e l e v a n t  t o  t h i s  s t u d y .
Kvery o p e r a t i o n  and a c t i o n  in  t he  w or kp la ce  r e l e a s e s  a c e r t a i n  amount  o f  
d u s t  i n t o  t h e  a i r .  Movement of  pe op le  can r e l e a s e  d u s t  from c l o t h i n g  and 
s k i n .  Dust  t h a t  has  s e t t l e d  on f l o o r s  and f la t ,  s u r f a c e s  i s  .nade a i r b o r n e  
by a i r  c u r r e n t s  as pe o p le  move abo ut  t h e i r  w o r k . Windbornc d u s t  e n t e r s  
b u i l d i n g s  p a r t i c u l a r l y  in  dr y w e a th e r  and more s o  in  d e n s e ly  p o p u l a t e d  
a r e a s . T o g e t h e r  w i t h  p a r t i c l e s  r e l e a s e d  by t h e  o p e r a t i o n s  w i t h i n  a 
w o r k p la ce  such  as  handl ing,  o f  m a t e r i a l s ,  m ac h in in g ,  c u t t i n g ,  d r i l l i n g ,  
g r i n d i n g ,  m i l l i n g ,  s a n d i n g  and p l a n n i n g  o f  i terns  b e i n g  m a n u f a c tu r e d ,  a 
d u s t y  w or king  atm osphe re  can be pr od uc ed.  Alt hou gh most  d u s t  p a r t i c l e s  
a r e  h a r m l e s s , in  s u f f i c i e n t  q u a n t i t i e s  d u s t  cz:n c a us e d i s c o m f o t t  and u n ­
p l e a s a n t n e s s  . At suc h l e v e l s  i t  i s  termed a " n u i s a n c e  d u s t "  However , some 
d u s t s  a r e  d i s t i n c t l y  h a r m f u l ,  g i v i n g  r i s e  t o  c a rc in o m a ,  c h r o n ic  lung 
d i s e a s e . , a s t h m a , b r o n c h i t i s  and o t h e r  d i s o r d e r s  ( G i l l  and A s to n , 1982) .
Nov o n ly  do es  t he  ch em ica l  c o m po s i t ion o f  t h e m a t e r i a l  and i t s  a i r b o r n e  
c o n c e n t r a t i o n  d e t e r m in e  i t s  d e t r i m e n t a l  e f f e c t s ,  but  a i so  t h e p a r t i c l e  
s i z e  i n f l u e n c e s  t h e  p a r t  o f  t h e  lungs where t h e  m a t e r i a l  i s  d e p o s i t e d .
' rge p a r t i c l e s  a r e  c o l l e c t e d  in  t h e  nose and t h r o a t  w h i l s t  s m a l l e r  ones 
a r e  d e p o s i t e d  f u r t h e r  i n t o  t h e lung,  t h e  n e x t  s t a g e  o f  c o l l e c t i o n  b ei ng  
in  t h e  u pp er  a i r w a y s , i . e .  t h e  b r o n c h i  and b r o n c h i o l e s ,  where s e l f ­
c l e a r i n g  a c t i o n  by t h e  c i l i a r y  movement l a k e s  p l a c e .  Some p a r t i c l e s  a r e  
b r e a t h e d  o u t  a g a in  and some ar e  removed by body f l u i d s  bu t  o t h e r s  remain 
and c use p h y s i c a l  and chemica l  r e a c t i o n s  which can be harmful  in  both 
t he  s h o r t  and long t er m ,  sometimes l e a d in g  t o  permanent  lung damage ( G i l l  
and A s to n,  1982) .
P h y s i c a l  F a c t o r s
111 itiaili’ in  UI1V I loiunvii ts i t  i s  it i f 1 i c u 11 Lu 1 i mi a s i t u . i l i o n  ulii-i'v n o i s e  
<iovs no t  o c c u r . Even p eo p le  in  o f f i c e s  and comp uter  voores e x p e r i e n c e  
n o i s e  l « v e I s  which may ca us e co n c e rn  au;i many i n d u s t r i a l  s i t u a t i o n s  ar c  
no t e d  fo r  t h e i r  con t  inuosss sound o u t p u t .  In o r d e r  t o  J s s e s s  t lie h e a l t h  
h a z a r d  o f  a n o i s y  w or king en vi ron men t  i t  i s  n e c e s s a r y  t o  mea-mre the 
w o r k e r ' s  ex p o su r e " d o s e ” o f  n o i s e .  Thi s  means a s s e s s i n g  t h e  sound i n ­
t e n s i t y ,  t h e d u r a t i o n  o f  ex p o su r e and t h e  p i t c h  o f  sounds  pro duc ed  in  t he 
w o r k p la c e  ( G i l l  and As ton,  1962) .  Noise has  become such  a p e r v a s i v e  a s ­
p ec t  o f  w ork ing  s i t u a t i o n  and community l i f e  as t o  be r e f e r r e d  t o  as n o i s e  
p o l l u t i o n  and t o  be c o n s i d e r e d  a  h e a l t h  h a z a r d  (McCormick and S a n d e r s ,
1983).  Al though n o i s e  has  commonly been r e f e r r e d  t o  its unwanted s o u n d , 
a somewhat  more d e f i n i t i v e  c o n c e p t  i s  t h e one p ro p o s e d  by Burrows ( I 9 6 0 ) ,  
in which n o i s e  is  c o n s i d e r e d  as  " t h a t  <v,uiitory s t im u l u s  o r  s t i m u l i  b e a i i n g  
no i n f o r m a t i o n a l  r e l a t i o n s h i p  t o  t h e  p r e s e n c e  o r  c o m p le t io n  o f  t h e  imme­
d i a t e  t a s k 1' (B ur r ow s , 1960).
Permanent  h e a r i n g  lo s s  i s  t h e  conse que nce  o f  p h y s i o l o g i c a l  damage t o  t h e 
mechanisms o f  t h e  e a r .  The o n s e t  o f  a loud n o i s e  w i l l  c a use a s t a r t l e  
r e s p o n s e ,  c h a r a c t e r i s e d  by muscle  c o n t r a c t i o n s ,  b l i n k ,  and a h e a d - j e r k  
movement . In a d d i t i o n ,  l a r g e r  and s low er  b r e a t h i n g  movements , sm al l  
cha ng es  in  h e a r t  r a t e , and d i l a t i o n  o f  t h e  p u p i l s  o c c u r .  Theve is  a l s o  
a m oder a t e  r e d u c t i o n  in  t h e d i a m e te r  o f  b lo od  v a s s e l s  in  t h e  p e r i p h e r a l  
r e g i o n s ,  p a r t i c u l a r l y  t h e  s k i n  (B ur ns ,  1979) . A ll  t h e s e  r e s p o n s e s  a r e  
r e l a t i v e l y  t r a n s i e n t , and s e t t l e  back  t o  normal  o r  n e a r  normal  l e v e l s  very 
q u i c k l y .
The p h y s i o l o g i c a l  r e a c t i o n s  t o  n o i s e  u s u a l l y  would n ot  be re g a r d e d  as 
b ei ng  o f  a p a t h o l o g i c a l  n a t u r e  i f  t he  n o i s e  o c c u r r e d  o nl y a few t i m e s .
rHowovor, t -hore i s  an 
exposure* t o  h ig h  no is
u l ' U i n g  body of  fvi i tour .o  t h a t  i n d i c a t e s  t h a t
Is a c t s  ,js a s t r « s « o r  ind t h a t  ovev a p e r io d
o f  y e a r s  i t  may pro duc e p a t h o l o g i c a l  id<> e t f o c t s  and t h u s  may c o n s t i t u t e
a h e a l t h  h a z a r d  ( J a n s e n , 1969; Burn s,  1979; G u i i a n ,  1974).
Gu l i an  (19 74) r e p o r t s  on s e v e r a l  European s t u d i e s  which show t h a t  pe opl e  
w ork ing  in  h ig h  l e v e l s  o f  n o i s e  have  more so m at i c  c o m p l a i n t s  th an  wor ker s  
in low l e v e l s  o f  n o i s e . ’H i g h - n o i s j "  w or ker s  c o m p ] ' i n  more of  
i r r i t a b i l i t y ,  h e a d a c h e s , t i r e d n e s s ,  bad s l e e p  and h e a r t  p a in s  ( G u li a n ,  
1974).
The p a r t i c u l a r  e f f e c t s  o f  n o i s e  on per formanc e 
t h i n g s ,  t h e  c h a r a c t e r i s t i c s  o f  t h e  n o i s e  i t s e l f  ar 
b e in g  p e r f o r m e d . A few g e n e r a l i s a t i o n s ,  however 
e f f e c t s  o f  n o i s e  on p e r fo rm a n c e .  With t h e  pos 
Memory t a s k s  (Hockey, 1 9 7 0 ,  t h e  l e v e l  o f  n o i s e  
a b l e  per fo rm a n c e  e f f e c t s  i s  q u i t e  h ig h .  Perform 
t a s k s  may show no e f f e c t  and o f t e n  w i l l  even s
lepends on ,  among o t h e r  
i t h e  n a t u r e  o f  t h e  t a s k  
can be made ab ou t  t h ” 
, i b  1 e. e x c e p t i o n  o f  some 
e q n i r e d  t o  o b t a i n  r e l i -  
ince o f  s i m p l e ,  r o u t i n e  
ow an improvement as  a
r e s u l t  o f  n o i s e . The d e t r i m e n t a l  e f f e c t s  o f  n o i s e  a r e  u s u a l l y  a s s o c i a t e d  
w i th  d i f f i c u l t  t a s k s  which i e q u i r e  h ig h  l e v e l s  o f  p e r c e p t u a l  o r  i n fo rm a ­
t i o n  p r o c e s s i n g ,  o r  b o th  ( R s c h e n b r e n n e r , 1971) .
A1 though t h e r e  i s  b e g i n n i n g  to  be some co nse nsus  on t h e  e f f e c t s  o f  n o i s e ,  
t h e r e  s t i l l  remai ns  c o n s i d e r a b l e  c o n t r o v e r s y  o ver  why,  o r  how, n o i s e  has  
th e e f f e c t  i t  d o e s .
j . In a d d i t i o n  to  a f f e c t i n g  per fo rm an c e n o i s e  can be a nnoy in g.  Loud n o i s e s
a r e  u s u a l l y  more ann oy ing th an  s o f t  n o i s e s , ho w e ver , t h e r e  a r e  e x c e p t i o n s . 
Annoyance i s  measured by h a v in g  s u b j e c t s  r a t e  n o i s e s  o r  a v e r b a l  s e a l  3,
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ex p o su r e t o  higt ,  n o i s e  l e v e l s  act.s ,is d s t i ' e s s u r  ,i'iJ t h a t  o v e r  n p e r io d  
:)f yef i r s  I t  may pro du c e p a t h o l o g i c a l  s i d u  e f f H c t s  and t h u s  may c o n s t i t u t e
a lie,11 t h  h a z a r d  (J a n s e n  , 1909; B urn s,  1979; G u l i a n ,  1974) .
(>u 1 i<in (1974)  r e p o r t s  on a e v e r a I European s t u d i e s  which show t h a t  people, 
w or k ing  in  h ig h  l e v e l s  o f  n o i s e  have more so m at i c  c o m p l a i n t s  th an  wo rk er s  
in low l e v e l s  o f  n o i s e . " l i i g l i -n o i s e "  wo rk er s  co m pla in  more o f  
i r r i t a b i l i t y ,  h e a d a c h e s ,  t i r e d n e s s , had s l e e p  and h e a r t  p a i n s  ( G u li a n ,  
1976).
The p a r t i c u l a r  e f f e c t s  o f  n o i s e  on per fo rm an c e depends on ,  among o t h e r  
v .hings,  t h e  c h a r a c t e r i s t i c s  o f  t h e  n o i s e  i t s e l f  ana t h e  n a t u r e  o f  t h e  t a s k  
be in# p e r f o r m e d . A few g e n e r a l i s a t i o n s ,  how ev er , can he made, about  t h e  
e f f e c t s  o f  n o i s e  on pe r fo rm a n c e .  With t h e p o s s i b l e  e x c e p t i o n  o f  some 
memory t a s k s  (Hockey, 1978) ,  t h e  l e v e l  o f  n o i s e  r e q u i r e d  t o  o b t a i n  r e l i ­
a b l e  p er fo rm an c e e f f e c t s  i s  q u i t e  h i g h .  Perfo rmance  o f  s i m p l e ,  r o u t i n e  
i.Asks may show no e f f e c t  #nd o f t e n  w i l l  evnn show an improvement  as  a 
r e s u l t  o f  n o i s e . The d e t r i m e n t a l  e f f e c t s  o f  n o i s e  a r e  u s u a l l y  a s s o c i a t e d  
w i th  d i f f i c u l t  t a s k s  which r e q u i r e  hi gh  h ' v r l s  o f  p e r c e p t u a l  o r  i n fo rm a ­
t i o n  p r o c e s s i n g ,  o r  b ot h (E sc .h en hre nnor , 1971).
Al though  t h e r e  i s  b e g i n n i n g  t o  he. some co nse nsus  on t h e  e f f e c t s  of  n o i s e ,  
t h er e  s t i l l  remains c o n s i d e r a b l e  c o n t r o v e r s y  ove r  why, o r  how, n o i s e  has  
t he e f f e c t  it. d o e s .
!n a d d i t i o n  t o  a f f e c t i n g  performant .p  n o i s e  can bn an n o y in g .  Loud no lae *  
ar e  u s u a l l y  more ann oyi ng th an  s o f t  n o i s e s ,  however ,  t h e r e  arm e x c e p t i o n s .  
Annoyance in  measured by h a v in g  a i i b j e c t s  r a t e  n o i s e s  on a v e r b a l  s c a l e ,
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siH.h a s :  n o t  i c n a b l o  - i n t r u s i v o  - an n o y  i ug  - v i - ry  a n n o y i n g  -  t i h b e M r . i b l e . 
T h e r e  , i re n h o s t  o f  f a c r . o r s  b o t h  a c o u s t i c ,  ( s u c i i  ,is soui id  1 e vt - ] an d  f r e -  
t i u e n c y ) ,  a n d  n o n - a c o u s t i c ,  ( s u c h  a s  H M t c i i r r ' *  a c t i v i i y ,  p a s L  e x p e r i e n c e
w i t h  tin- n o i s o  and t imp o d a y ) , t h a t  inf luen c e rh e an no y in g  q u a l i t y  of  
a n o i s e  (McCormick and S a n d e r s , 1983) .
V e n t i l a t  ion
Where n a t u r a l  v e n t i l a t i o n  does not. p r o v i d e  an a d e q u a te  exchange o f  f r e s h  
a i r ,  m ec h a n ic a l  d e v i c e s  such as fa n s  may be p r o \ i d e d  t o  su p p ly  o r  e x t r a c t  
a i r  l o c a l l y  o r  t o  v e n t i l a t e  an env iro nm e nt  in  g e n e r a l .  Mechanical  v e n ­
t i l a t i o n  may t a k e  t h e form o f  an ex h a u s t  sys tem  ( e x t r a c t i o n  o f  a i r  from 
t h e  f a c t o r y ) ,  an i n d u c t i o n  sys te m  (b lowi ng o f  a i r )  o r  by u s i n g  plenum 
d u c t i n g  (c o n d u c t i n g  o f  a i r  t o  where i t  i s  w a n te d , o r  a co m b in at io n  o f  both 
e x t r a c t i o n  and blowing i n ) . The a d va n ta ge  o f  plenum d u c t i n g  i s  t h a t  a 
b e t t e r  c o n t r o l  o f  t h e  a i r  movement i s  p o s s i b l e  ( I . L . O . ,  1971) .  D uc t i ng  
may be o f  c o n s i d e r a b l e  l e n g t h  and c o n t a in  b e n d s , change s o f  s e c t i o n ,  
b r a n c h  p i e c e s  and o i l ie r  f i t t in g : - . .  T o g et h e r  u , t h t lie c a p a c i t y  t o  draw in 
f r e s h  a i r  o r  t o  r e c i r c u l a t e  i t ,  t h e  syst em  may c o n t a in  f i l t e r s ,  h e a t e r s , 
c o o l e r s ,  h u m i d i f i e r s  o r  a c o m b in a t io n  o f  t h e s e  a n d , t o  prevent , a t m o s p h e r ic  
p o l l u t i o n  f r o #  t h a  d i s c h a r g #  o f  d i r t y  a i r ,  d u s l  col lmr.Lors  and v a r i o u s  
a i l  c l e a v e r s  may be u s e d . The pe r fo rm an c e o f  t h e s e  v e n t i l a t i o n  sys tem s 
-eqn i r e s  that ,  th ey  be check ed  from t im e t o  t im e t o  e n s u r e  t h e i r  s a t i s ­
f a c t o r y  o p e r a t i o n .  T h is  may in v o lv e  m ea su r ing  a i r  volume f low r a t e s , 
v e l o c i t i e s  and p r e s s u r e s  i n s i d e  d u c t s  and t h e  t r a c i n g  o f  a i r f l o w  p a t t e r n s  
around v e n t i l a t i o n  t e i m i n a l s  such as  : e x t r a c t i o n  ho ods ,  s l o t s ,  e n c l o ­
s u r e s  and fume cupb oa rds  ( G U I and As ton,  1 K 2 I .
( lea n f r e s h  a i r  s ho ul d be s u p p l i e d  t o  c l o s e d  work placnm a t  such  a  r a l e
as t o  e f f e c t  a co mplete  change of  a i r  a nu mb er  of  t im e s  per  hour  which
- V A t  - ' . < ' . . y ^ g g g ,
m.iy \ ; n y  : rom , 1% f o r  s o J o n i . i r y  wo rk er s  l u  to n  f o r  a c i i v n  w o r k e rs  U . L . O . ,
1 ll 71 ) .  Ti ns  i s  o f  spec id 1 importance* when look in g ,i t t h e  c a t e r i n g  In-
T»* P92!turm
The human body g e n e r a t e s  h e a t  as  a r e s u l t  o f  t h e burning o f  f u e l . I f  t h a t  
hont  i s  d i s s i p a t e d  to o  s lo w ly  de ep  body t e m p e r a t u r e s  w i l l  r i s e ,  t h e  o p ­
p o s i t e  o c c u r r i n g  i f  t h e  outwar d h t a t  f low is  to o  f a s t .  The r a t e  o f  h ea t  
t r a n s f e r  betwe en t h e  body and i t s  s u rr o u n d in g  depends upon t h e  t h er m a l  
en v i ro n m e n t  in  c o n t a c t  with t h e  s k i n .
Many in d o o r  w or k p la c e s  d i s p l a y  u n s a t i s f a c t o r y  th e rm a l  e n v i r o n m e n ta l  c o n ­
d i t i o n s  f o r  example;  h ig h  rad ia n t ,  s o u r c e s  can be found in  s t e e l w o r k s  and 
g i a s s  making,  h ig h h u m i d i t i e s  in  l a u n d r i e s ,  k i t c h e n s  and de ep  wet m i n e s , 
and c o l d  c o n d i t i o n s  in  d e e p - f r e e z e  s t o r e s  and w a rehou se s  ( G i l l  and A s h t o n , 
1982).
Hie t e m p e r a t u r e s  t o  which i n d u s t r i a l  u o r k e r s  a r e  exp ose d  in  t h e  c o u r s e  
o f  t h e i r  work var y  from t ime t o  t i m e d u r i n g  th e c o u r s e  o f  t h e  w ork ing  d a y . 
M o re o v e r , t h e  wo rk er s  a r e  expo se d to  ex t re m es  in  t e m p e r a t u r e s  d a r i n g  
summer and w i n t e r . In some i n d u s t r i e s , such as t h e  c a t e r i n g  i n d u s t r y ,  
t h e  w o r k e rs  a r e  expo se d t o  e x t r e m e l y  h ig h  t e m p e r a t u r e s , w h i l e  in  o t h e r  
i n d u s t r i e s  th ey  a r e  exposed mei t -ly t o  c l i m a t i c  t e m p e r a t u r e s . The l e v e l  
o f  h ea t  t h a t  can be t o l e r a t e d  w i t h o u t  a d v e r s e  p er fo rm an c e e f f e c t s , depends 
on t h e  t ype o f  work tha t  is  c a r r i e d  o u t . In the c a se o f  heavy p h y s i c a l  
w o r k . t e m p e r a t u r e s  sh o u ld  he somewhat  lower th an  in t h e  c a se o f  l i g h t  
work,  b ec au se o f  t h e  i n c r e a s e d  m e t a b o l i c  r a t e  b ro u g h t  abo u t  by heavy w ork .
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In ci s t u d y  by Vernon i H 4 ) ) .  i t  uvis found th . i t  S'owo;.:. a c c i d e n t s  o c c u r  when 
t l ie  t e m p e r a t u r e  is  in i h "  v i c i n i t y  o f  2! <iegr<-i-s C e l s i u s .  The r a t e  is  
c o n s i d e r a b l y  h i g h e r  when th o t e m p e r a t u r e  is  be low 18 d e g r e e s  C e l s i u s  or  
nbove 24 d e g r e e s  C e l s i u s .  Wyndham, Strydon, ,  Cook and Mauetz  (1959) 
s t . i d i e d  g o l d - m i n e r s  f i l l i n g  mine c a r s  in  South  A f r i c a  and found t h a t  
p e r fo rm a n c e  d e t e r i o r a t e d  w i th  h i g h e r  t e m p e r a t u r e .
E x c e s s iv e l y  hi gh  o r  e x c e s s i v e l y  low t e m p e r a t u r e  and i n a d e q u a te  v e n t i ­
l a t i o n  re d u ce  p r o d u c t i v i t y  t h r o u g h  s i c k n e s s , d i s c o m f o r t  and lower ed v i ­
t a l i t y  o t  t h e  w o r k e r s . The main c a u s e  o f  d i s c o m f o r t  c a us ed  by w or king 
in  a p o o r l y  v e n t i l a t e d  f a c t o r y  i s  n o t  t h e  g r e a t e r  c o n c e n t r a t i o n  o f  carbo n 
d i o x i d e  in  t h e  a i r ,  b u t  t he re d u ce d  r a t e  o f  heat  l o s s  from t h e  body to  
t h e  s u r r o u n d in g s  (F am di al ,  1981) .  Heat  may e f f e c t . , amongst  o t h e r  t h i n g s , 
men tal  a c t i v i t i e s  and per fo rm an c e in  i ' . d u : , t r i a l  s e t t i n g s  (McCormick and 
S a n d e r s , 1983) .
L i g h t i n g
In ii 1953 e d i t i o n  o f  a p u b l i c a t i o n  e n t i t l e d  American S t a n d a r d  P r a c t i c e  
f o r  I n d u s t r i a l  L i g h t i n g ,  t he  D i re  o r  o f  t h e  Bureau o f  Labour  S ta n d a r d s  
e x p r e s s e d  how good l i g h t i n g  sp ee d s  p r o d u c t i o n .  I t  i s  e s s e n t i a l  t o  t he 
h e a l t h ,  s a f e t y  and e f f i c i e n c y  o f  w o r k e r s . Without  i t  eye damage w i l l  
o c c u r , a c c i d e n t s  and sp o ih s g e  o f  m a t e r i a l  w i l l  i n c r e a s e ,  and p r o d u c t i o n  
s low s down ( V i t e l e s , 1962).
I t i s  im p o r t a n t  t h a t  w ork pla ce l i g h t i n g  i s  m a i n t a i n e d  a t  a good s t a n d a r d ,  
t h a t  t s ,  l i g h t i n g  l e v a  .m must  bo. s u f f i c i e n t l y  h ig h  t o  e n a b l e  w o r k e rs  t o  
c l e a r l y  s ee  t h e i r  t a s k s  b ut  not  t o o  h ig h as  t o  c a us e g l a r e  o r  d a z z l e .  
Poor w o r k p la c e  l i g h t i n g  not  on 1> c r e a t e s  eye s t r a i n ,  p a r t i c u l a r l y  i f  t he
x.i sk  1 0  I t  p o r f  )rrii- ' c un t ; -  in s  s i n a l l  1 , b u t  c  an c a u s e  ( 'd t i g t i e  l o a d in g
t o  o r r o r s  in t h f  work ,uid an Im re a « e J  ncr . idcu t  r i s k .
S cu rc aa  o f  i ! lu nun ai  ion can be d i v i d e d  i n t o  n a t u r a l  ( .d a y l i g h t )  and a r t i -  
i i c i i i i  ( u s u a l l y  by means o f  e l e c t r i c  lumps) .  Very few w o r k p la c e s  r e l y  
s o l e l y  upon d a y l i g h t  whereas  many a r c  e n t i r e l y  a r t i f i c i a l l y  i l l u m i n a t e d .  
D i f f e r e n t  l e v e l s  o f  I l l u m i n a t i o n  a r e  r e q u i r e d  fo r  d i f f e r e n t  t a s k s ,  th u s  
w o r k p la c e  l i g h t i n g  must  be d e s i g n e d  fo r  t lie ty p e o f  work t o  be u n d e r ta k e n ,  
l low-ve.r, work p a t t e r n s  c h a n g e , s o u r c e s  Oi i l l u m i n a t i o n  d e t e r i o r a t e  w ith 
age p a r t i c u l a r l y  in  i n d u s t r i a l  s i t u a t i o n s ,  t h a t  i s .  windows and l i g h t  
l i t t i n g s  ac cu m u la t e  d i r t  which re d u c e s  t h e  amount o f  l i g h t  e m i t t e d  and 
s u r f a c e s  become d i r t y ,  re d u c in g  t h e  amount  o f  l i g h t  r e f l e c t e d  from them. 
T hi s  o f t e n  o c c u r s  so g r a d u a l l y  t h a t  i t  goes  u n n o t i c e d .  T h e r e f o r e  i t  i s  
n e c e s s a r y  f o r  w o r k p la ce  l i g h t i n g  l e v e l s  t o  be measured from t im e t o  t ime 
and t h e  r e s u l t s  ch ecke d a g a i n s t  recommended s t a n d a r d s .
However, i t  must be s t r e s s e d  t h a t  t h e  p r e s e n c e  o f  t h e  c o r r e c t  l e v e l  of  
i l l u m i n a t i o n  does no t  n e c e s s a r i l y  mean t h a t  t h e  w o r k p la ce  i s  p r o p e r l y  l i t .  
The p o s i t i o n  o f  t h e  so u rc e  o t  l i g h t  in  r e l a t i o n  t c  t h e  worker  and the 
w o r k p ie ce  may s e r i o u s l y  a f f e c t  t h e  way t h e  t a s k  i s  s e e n . The a p pe ar a nc e 
o f  s o l i d  o b j e c t s  w i l l  be i n f l u e n c e d  by the  d i r e c t i o n  f r o n  which t h e  l i g h t  
comes and ur i e l d e d  so u r c e s  o f  l i g h t  w i l l  c a use g l a c e  i t  th ey  appe-ar 
w i t h i n  t h e f i e l d  o f  view.  Also  i f  t h e  work in v o lv e s  t h e  ide t i f i c a t i o n  
o f  d i f f e r e n t  c o l o u r e d  m a t e r i a l s  t h e n  c e r t a i n  s o u r c e s  of  l i g h t  can a l t e r  
c o l o u r s ,  sometimes making two d i f f e r e n t  c o l o u r :  a p p e a r  t h e  same ( G i l l  and 
A s to n ,  1982 ) .
WSv'n H  i s  n o t  p r a c t i c a l  t o  modify ex t re m e e n v i ro n m e n ta l  c o n d i t i o n s  in 
o r d e r  t o  make i t  t o l e r a b l e  fo r  p eo p le  t o  w ork , th en  a l t e r n a t i v e s  a c t i o n s
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mubl h r  i . i k tu  such  ro i . i t  iu^ v o r k u r s  Jiid c s L ; ib l i s l i i n g  r r s r  p e r io d s
( Ivimd i <i 1 , 198 1).  Tlie t- f I it., cncy .-I' 1 iglu ing d upviuls oi; i t s  q u . u n i t y  Jnd 
q u a l i t y .  F a c t o r s  which d e t e r m in e  t h e  q u a l i t y  o f  l i g h t i n g  i n c lu d e  g l a r e ,  
d i ! f us ion , d i r e c t i o n  and u n i i o r m i t y  o f  d i s t r  i h v t  Lon, c o l o u r  and b r i g h t ­
n es s  (Kamd ia  1, 1981).
I t  must be remembered t h a t  thesp. r e p r e s e n t  o n l y  a samp le o f  en v i ro n m e n ta l  
f a c t o r s  which may Lrcome h a z a r d s  t o  t lie w or ker  in  t h e  i n d u s t r i a l  s e t t i n g ,  
,' s p e c i a l l y  in  r c s i o u r a n c  ki cc h c. i s .
'■ " I  t in - s c  i.. j ...-ii"■ . ! s of tin- "work s i  tn,-it ion" (human , machine,  work- 
s;:Ace aud v n v . iw . i r r i i t )  w i l l  i),iM he Ir i f l uc nL fd and sha pe d by t h e  demands 
made upon them by e W t  ,;t u <  Mn-r (ompunrnth ay w l l  ms by t l ie  dce.md 
c h a r a c c e r l K t i c s  o f  t h e  task,  in  te rm s  n f  ' i t  w . t i i i i . i l ' .  and 
t o  be h a n d le d .  Thia  r a l a t l o n a h i r  Is  iK p r e s s c d  in  ( i g u r e  2.
K ig 2. The components  o f  t h e  "human-mach m e  - sy s  t ..'in" ( .A lter  r i s h e r ,  lOtioj .
C l e a r l y  t he p o t e n t i a l  c om binat ion s  o i  hose i n t e r a c t i n g  f a c t o r s  ar e  many 
and complex.  In e s se n c e  th e n  t h e s e  a r e  t h e  i n t e r t w i n e d  components, of what
ih<- o p t  imdl s t m e t  u 
of  prgonomicm.
'>7 + ). F in d in g
i s  t lie co nc ern
As m nn tm ii fd  p r e v i o u s l y ,  op t im a l  Immfin-mniJiliic sysLema w i l l  r o r u l r c  t h a c
Lhtf i n t e r f a c e s  betwe en a i l  i n t e r a c t i n g  i - l m e n t s  a r e  p r o p e r l y  e n g i n e e r e d  
t o  t a k e  ac co u n t  o f  t h e  i n d i v id u a l  e l e m e n t s  (E dw ard s, 1981,  p ] 14) In t h i s
c o n t e x t  t he  "human" p r r t  o f  t h e  "human machine sys t em s"  r e f e r s  t o  t he  
fu ndam en tal  w o r k - s u p p o r t i n g  c h a r a c t e r i s t i c s  of  human b e i n g s ,  a n a t o m i c a l , 
p h y s i o l o g i c a l  and p s y c h o l o g i c a l -  i n c l u d i n g  c o g n i t i v e  i n f o r m a t i o n  p r c c -
11. i s  i m p o r t a n t  t o  n o t e  t h a t  t h e  man-machine i n t e r f a c e  i s  sub.  e c t  t o  a 
number o f  c o n s t r a i n t s  which o r i g i n a t e  from the machine as  we 11 as t h e  man.
These c o n s i s t  o f  e l e m e n t s  such  as  t e c h n c a l  c o n s t r a i n t s  and p e r c e p t u a l  
c o n s t r a i n t s . When a t t e m p t i n g  t o  matc h man and m a c h in e , a number of  
i n t e r f a c e  c o n s t r a i n t s  a r i s e  as w e l l .  T h u s , t he adequacy o f  t h e  d e s i g n  w i l l  |
depend on t h e  a x t e n t  t o  which t h e s e  c o n s t r a i n t s  can be ov ercom e. The 
i n t e r f a c e  between man and machine in  t h e  d e s i g n  o f  complex sys te m s  has  
a lways been  of  co n c er n  t o  e r g o n o m i s t s . The r e c e n t  t r e n d  has  been to  
r e c o g n i s e  t h e  s h i f t i n g  n a t u r e  o f  t h i s  i n t e ,  f a c e ,  w i t h  much a t t e n t i o n  b e i n g  j
c o n c e n t r a t e d  upon t h e  d e s i g n  o f  comm unica t ions  a c r o s s  t h e  i n t e r f a c e .  With I
t h e  u n p r e c e d e n te d  r a c e  o f  t e c h n o l o g i c a l  developme nt  o v e r  t he  p a s t  t e n  I
y e a r s , which has  e n a b l e d  almos t  u n l i m i t e d  p r o v i s i o n  o f  cheap p ow e rfu l  I
com puting  f o r  i n f o r m a t i o n  p r o c e s s i n g  and mac hines  c o n t r o l , t h i s  i n t e r f a c e  
can be p l a c e d  al most  anywhere we ch o o se .  Almost  any syst em  can now be 
Automated and t h e  c o nse qu en t  c o n s t r a i n t s  upon o u r  ch o ic e  o f  how t o  a l l o ­
c a t e  func.: i ons  between man and machine a r e  in  da ng er  o f  becoming mere ly  
economic (.O’ B r i e n ,  The re  art* many s i t u a t i o n s  and equi pm ent s  in
y whore ergonomics  v on ]d g r e . i t l y  im pr o ve  th e  cipi-r,it i o n a ! usago and 
e tlifl w a s t e ,  which i s  o f t e n  a t t  r i hut  vd L) o p e r a t o r  r r r o r  o r  igno-  
The commercial  k i t c h e n  w i l l  h<> shown t o  r e p r e s e n t  such .i s i t u -
When c o n s i d e r i n g  man-machine i n t e r a c t i o n ,  i t  i s  u s e f u l  t o  t h i n k  o f  them 
in  t e r m s  o f  a  co mplete  i n f o r m a t i o n  f low lo o p ,  a l l  p a r t s  o f  which must  be 
f u n c t i o n i n g  p r o p e r l y  and no t  c a u s in g  d e l a y s  in t h e  f low o f  i n f o r m a t i o n  
i f  s u c c e s s f u l ,  s a f e  and e f f i c i e n t  w or king is  t o  be ac h i e v e d  i . e .  t h e  
c om muni ca t ion between man and machine can be viewed as  an i n f o r m a t i o n  flow 
loop c o n n e c t i n g  t h e i r  r e s p e c t i v e  i n p u t s  and o u t p u t s  (McCormick and 
S a n d e r s ,  l ' ) 3 3 ) .
Machines  communicate  w i th  p e o p le  but  t h i s  com municat ion is  a two way 
p r o c e s s  as  t h e  u s e r  o f t e n  ha s  t o  do so m et hi ng  e . g . ,  p r e s s i n g  a  ki.ob to  
o b t a i n  o r  t o  re sp on d t o  t h e  i n f o r m a t i o n .  The e f f i c i e n t  o p e r a t i o n  o f  a 
machine depends  on the  e a s e  o f  this ,  two-wa co m muni ca t ion.  Owin& t o  t h e  
' i m i t s  p l a c e d  on m od ify in g t h e  c a p a c i t i e s  o f  t h e human b e i n g ,  i t  i s  n e c ­
e s s a r y  t o  f i t  t h e  machine t o  t h e  u s e r .  Thus,  t h e  d e s i g n e r  does  not  
a c h i e v e  co m p let e  s u c c e s s  i f  t h e  u s e r  lias d i f f i c u l t y  in  re a d i n g  th<; d i s ­
p l a y s  o r  o p e r a t i n g  t h e  c o n t r o l s ,  and t h e  i n f o r m a t i o n  i s  not  p a s s e d  on 
q u i c k l y  Arid a c c u r  t e l y .  I t  ca a t h e r e f o r e  be see n t h a t  th<; human-machine 
i n t e r f a c e  can Sq c o nc ei ve d  s imp ly as  c o n s i s t i n g  o f  a two-way communication 
between man an i machine.  In f o r m a t io n  ab ou t  t h e  machine p r o c e s s  s t a t e  
nee ds  t o  be " d i s p l a y e d "  t o  t h e  human who w i l l  e v e n t u a l l y  need t o  commu­
n i c a t e  h i s  " a c t i o n "  r e q u ir e m e n t s  t o  t he machine by way o f  " c o n t r o l s "  
( Mur re  1, 1976).
in on lonnd Lh.il r i  i%)rs L.) ucLur in  mnu-miul iino sysLems khcn
( h r  (askK a r e  %r«',iccr i h a u  tl&f u s e r ' s  mMtwl ( . . m , i h n i l i p s  l,Mli:ha«i1is, 
M i l l e r  mnd l lendl* ' - ,  1982 ; .  Bolh mun and mmclilnn nemd 1 0  be Roared toward
s.ii i s f'y in>> t h e  rp qu ire mmi t  o f  re  1 i ,-ib i 1 i c y . Mmn , however ,  seems no t  t o  
br  mnwLlng thm re qu ir m mf n ls  LhaL arm nocos s/ i ry  f o r  m u e c e s s fu l  o p e r a t i o n  
und er  t h e s e  mi tuoL lo ns  ( R o l f n ,  1973j .  In d e i c r m in l n g  how hmrd a man has 
t o  work 1L s houl d be bor uo in  mind t h a t  t h e r e l i a b i l i t y  o f  Lhe man la  
r e l a t e d  t o  t h e  load t h a t  i s  p l a c e d  upon him (R o l fo ,  1' )73) . The p o s s i ­
b i l i t y  o f  o v e r l o a d i n g  and i m d p r l o a d i n g  always e x i s t s  and t h e s e  s t r e s s e s  
can have  /adverse e f f e c t s  on t h e  q u a l i t y  o f  t h e o p e r a t o r s  r e s p o n s e . T h u s , 
m<v!snres o f  wor kload  become i n c r e a s i n g l y  im po rt an t  e s p e c i a l l y  due t o  what  
may r e s u l t  from "human e r r o r " .
Rook ( !' )62) d ev e lo pe d a scheme t o  be used in t h e  c l a s s i f i c a t i o n  o f  e r r o r s  
in  an o p e r a t i n g  sys tem . T h i s  f o r m u l a t i o n  c o n s i s t s  o f  A { i n t e n t i o n a l ) ,  B 
( u n i n t  . . t i o n a l ) s and C ( o m i s s io n ) .  In t h i s  f o r m u l a t i o n  i n t e n t i o n a l  does 
n o t  r e f e r  t o  i n t e n t i o n a l  e r r o r s  but  r a t h e r  to  a c t s  wh ich  th e i n d i v i d u a l  
pe r fo rm ed  i n t e n t j f x i a l l y .  t h i n k i n g  t h a t  h * / s h *  was d o in g  t h e  r i g h t  t h i n g  
when in  f a c t  h e / s h e  was no t  (McCormick and S a n d e r s ,  19831.
T h e r e  i s  a common n e q ie n c e  o f  p s y c h o l o g i c a l  f u n c t i o n s  ( h a t  Is  b a s i c  to  
All  bthavioUT  namely s t i m u l u s ,  o rg a n ism  and rn sp o n sc .  M e i s t e r  (1966)
p o i n t s  o u t  t h a t  human e r r o r  o c c u r s  when any >'lemt.nt in  t h i s  c h a in  of 
e v e n t s  i s  b r o k e n , such as a f a i l u r e  t o  p e r c e i v e  a s t i m u l u s ,  i n a b i l i t y  t o  
d i s c r l m i n n : *  among v a r i o u s  s t i m u l i ,  m i s i n t e r p r e t a t i o n  o f  meaning o f  
s t i m u l i ,  no t  knowing what  re sp o u se  to  make t o  a p a r t i c u l a r  s t i m u l u s ,  
phy&lcnl  i n a b i l i t y  t o  make a r e q u i r e d  ies;x)ii&e, 4ud r e s p o n d in g  o u t  of  
seq u e n c e .  ( . I d e n t i f y i n g  ' r r o r s  is  a f i r s t  s t e p  in d e v e l o p in g  i n t u i t i o n s  
ahoi il  how t o  Tmducn t h e  l i k e l i h o o d  of  e r r o r s ) .
-  ■ " '
At. psyt . l iolu gicn ]  r c s c j r u h  i s  >u&&*!sii:i% Lh.iL o u r  c o g n i t i v e
y r o c p s s p *  j i ,  Rnch i b a t  " a c l i o i i K - n o l - d s - p l a im c d "  ^AXAH'm) , irc mu inmvi-
t -ab jr  and n a t u r a l  f n a t u r e . Ergonomics r e s e a r c h  rev t-aIs  t h a t  work can be 
t a  i : -r'-fd t o  s u i t  human p a r a m e t e r s .  I t  may bo t h a t  a d i f f e r e n t  u n d e r ­
s t a n d i n g  o f  " a c c i d e n t "  is. becoming p o s s i b l e .  In o r d e r  t o  g a in  a c l e a r e r
u n d e r s t a n d i n g  of  t h i s ,  i t  i s  ne cr -ss ary t o  look at  ANAP's in  more d e t a i l .
From t h e  r e c e n t  work o f  p s y c h o l o g i s t s  on t h e  c o g n i t i v e  (m e n t a l)  s t r u c ­
t u r e s  which  go ver n or  gu id e b e h a v io u r  some im p o rt a n t  c l u e s  t o  t h e  f unda­
m ent al  r e l a t i o n s h i p s  between ong oi ng  b e h a v i o u r  and the o c c u r r e n c e  o f  an 
a c c i d e n t  Lave emerged. Norman (1981)  and keason (19 75, 19 76,  and 1979) 
have f o c u s e d  r e s e a r c h  upon t h o s e  p a r t i c u l a r  i n c i d e n t s  wiiiuh o c c u r  when a 
w e l l  p r e p a r e d  m en tal  " p l a n ” o r  i n t e n t i o n  goes wrong in  t h e  e x e c u t i o n  
p ha se . These can be vie ' - " ' '  as an ASAP o r  ac t  io n - n o t  - a s - p i  anned . "I  i n ­
te n d e d  t o  phone a f r i e n d  in  Du rb an , b u t  I s t a r t e d  to  d i a l  my home phone 
number in  P r e t o r i a " . ,  i s  an example o f  an ASAP (Reason and M y ci el sk a ,
1982) .  C l e a r l y  an ANA:' in  i t s e l f  {■* n o t  an a c c i d e n t  u n l e s s  t h e  c i rc u m ­
s t a n c e s  p e n a l i s e  i t  (R ea son , 197.5). The u n i t  o f  svi idy th en  s h o u ld  not
be s im p ly  t h e  o c c u r r e n c e  o r  a r e p o r t e d  a c c i d e n t , b u t  r a t h e r  t h e  ongoing
se q u e n c e  o f  e v e n t s  s u r r o u n d in g  an ANAP.
ANAP’s can be d i v i d e d  i n t o  4 t y p es  (Reason ,  19 7 5 ) ;  v i z .  s t o r a g e  e r r o r s ,  
in  which t h e  o r i g i n a l  c o g n i t i v e  p l a n  was i n c o r r e c t l y  s t o r e d  in  memory 
d u r i n g  t h e  r e q u i r e d  a c t i o n  s e q u e n c e ; t e s t  e r r o r s , in  which the  o p e r a t o r  
i . i c o r r e c l l y  Uiecks t h e p r o g r e s s  and outcomes o f  a se qu e nc e o f  a c t i o n ;
d ' s c r  im ina t  ion e r r o r s , in  which the " i n i t i a t i n g  s t i m u l u s "  o r  cue which
t e l l  t h e  o p e r a t o r  t ■. c a r r y  o u t  t he se qu e nc e o f  a c t io n ; ;  i s  wrong ly i d e n ­
t i f i e d ;  and r e i e c i i o - i  e r r o r s ,  ui which an inco vre r  t  o r  i n a p p r o p r i a t e  r e ­
sp o n se i s  s e l e c t e d  and c a r r i e d  o u t . Thur, , t h e r e  is  e v id e n c e  f o r  t he  human
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di s])os iL io i :  f o r  I j p s e s  jn  l lm perfor i n .n; cr  o f  c u ^ i i i t l v c  i i iLcut ioi i ' ; .  K«- 
si'4r(.li i l l u h t r a l e s  t h f  r i c x i b i l i t y  Jinl ol  the rnguiLivn proc-
i'ss*'b ( h a t  KupporT ih o  p lu im iu g  .i:id n x e c u t i o r  o f  cv^n t h e  . i p p a r e n t ly
si  r,'i i g h t  fo rw ar d bmhav (our  . Al though most  ANA!'' s ar e  liiirm 1 <;ss w i th  t r i v -  
i .i l  c o n s e q u e n c e s , when ANAP's o cc ur  in s i Uni t ions which p e r u i l i s c .  i t s  
consnqi ifi tices  may be l a b e l l e d  as  an a c c i d e n t  (Renson 1975) .
This e v id e n c e  s u g g e s t s  t h a t ,  g iv en  tho p e r c e p tu a l ,  p h y s i o l o g i c a l ,  and
co g n i t i v e ,  l i m i t a t i o n s  o f  human b e in g s  , l a p s e s ,  ac t io n  s l i p s  or ANAP's arm 
an i n t e g r a l  p a r t  o f  the huw u c o n d i t io n .  Thi s  bain* s o ,  i t  fo l l o w s  th a t
i f ,  as  Reason ( 19 75) s u g g e s t s , a c c i d e n t s  .ire ANAP's in c i r c u m s ta n c e s  which 
p e n a l i s e ,  then a c c i d e n t s  w i l l  co n ti n ue to  occur u n le s s  wnd u n t i l  o p er a t in g
o r  t a s k  p er fo rm an c e c o n d it io n s  a r e  more p u r p o s e f u l l y  c o n s t r u c t e d  around 
hitman p a r a m e t e r s , and are c o n s t r u c t e d  in  such ;i way as  t o  minim ise t h e 
p r o b a b i l i t y  o f  an ANAP b e in g  p e n a l i s e d .
P s y c h o l o g ic a l  r e s e a r c h  i s  im ply ing t h a t  human c o g n i t i v e  c a p a c i t y  i s  such 
that  ANAP’ s a r e  an i n e v i t a b l e  f e a t u r e . In ad d i t i o n  ergonomic research  
su g g e s t s  t h a t  t h e  work can be t a i l o r e d  t o  f i t  human parameters These 
two p o i n t s  e n a b l e  a new understanding c f  " a c c i d e n t s "  t o  ev o lv e .
The p r o b a b i l i t y  o f  an a c c i d e n t  i n c r e a s e s  when t h e r e  i s  a fun damental  
m i s - n i c h  b e u  th e c a p a b i l i t i e s  and performance dimeiibionk o f  the in -  
d i v i c u a l  a nr" t h e  demand c h a r a c t e r i s t i c  o f  t he t a s k . The a c c i d e n t  is s t i l l  
delerminad l y  censeqiiei:c.:a but  i t  may bn mor" a c c u r a t c l y  I d e n t i f i e d
as b ri ng  a s u b s e t  o f  o v e r a l l  eve nt ;  brought n!oui  by a mls-match in work
i
K'lk.i rJy L\ .i t il:, ' U r s ix n  of m r
i n i r r a i . t f u g  cow;»oni'ntm' " l idr Uf. i r r "  (m j ' l i i no ry  
( e m p lo y n o y /p f o p le ) ,  "nuvircnmcni ' (All  aspr 
"aofLw.irm" (the procmdnrom l;y which dm olhnr
slu* t erm s the SIIEL modol.  The r r s m t i n g  syst<>i 
.1 way t h a l  thm in t e r f a c e s  a l l  in m ro
;itiJ eyi i ipmenl) ,  livi'wmim 
tp o f  thn w.irki' lace)  .uH 
Irmi'nts aro l inki 'd) .  This 
sh' uM be de signe d  In such 
i ing o l i 'aonts  aro prop erly
en gi ne er ed  t o  t a k e  ac co un t  o f  in d iv id u a l  >• iemp-nts (Kdwards 1981).
Thus,  ac c ord in g  t o  Rdwardu (1991)  myetcm ma lfu nction  w i l l  l e s u l t  fr o#  a
f a i l u r e  in  any s i n g l e  comp one nt , hu t  in p r a c t i c e  i s  much more l i k o l y  .o 
r o s u l t  fr o#  a badly des igned  i n t e r f a c e .  A c c id e n t s ,  thru ,  are symptomatic
o f  a f a i l u r e  in  t h e  system and ur  such p r o v id e  c l u e s  about t h e  l o c a t i o n  
o f  t h e  s o u r c e  o f  f a i l u r e ,  i n d i c d t , v > th e  mismatches occ ur  and what  
k in d o f  a c t i o n  is  l i k e l y  t o  be e f f e c t i v e  hi redue. ing t h e s e  m i sm a tc h e s .
Thu s,  t h e  I n d i v i d u a l  is  no l o n g e r  t h e  foc/ i l  p o i n t  fo r  f i l l  e v e n t s  but  
: - it l ter an in t e g r a l  component  of  #m o p e r a t i n g  sy st em . Die a c c i d e n t  i s  thus  
i d e n t i f i e d  as  an ind ica to r o f  system ma lfu nction  which may r e s u l t  e l U ie r  
from t h e  breakdown o r  f a i l u r e  o f  any syst em  component o r  d:r t o  b ad ly 
gned i n t e r f a c i n g  o f  components .  By r e c o g n i s i n g  n- tm ^ r i a n c e  nf 
o c u s in g  upon mismatches heiweeu components  i t  becomes p e r t i n e n t  t.o in- 
l i g a t e  a i l  i n c i d e n t s  which may o f f e r  sy m y lo * a ti c  ev iA e n ir of mult-mc- 
n and no t  merely tl  e  i n c i d e n t s  i d r n t i i i e d  ,1* acc ident' ,  ih; ..f;h 
i L L'te c o nse quen ce s  sucl  as  damage or  i n j u r y .
A f i r s t  s t o p  In reducing th e p T c n o b i l l i y  o f  such misr 
cl u s n  a t t e n t i o n  t o  or&onomic p r i n c l p l n s  at  iht desiji  
p e c n  uf th e task  under fo c us .  Thus,  a t  t h i s  ;wint 
v.int t o  the desi gn  o f  d i s p l a y * ,  c o n t r o l s  and
it ch ing  i s  by :ug 
st a g e  for a  ^1 
rguncmlc data ru le -
(hs . .u ss , ' J  as Llicsr havp (i irrLt Ix'.irinR un il.i- picsciK. s ludy  wlu'rc Lhmsa 
.ir.vis o f  prgonnmic JoslRii h i l l  hm i i iv o s t lg n ir d  wtirn look in g At k it ch en  
rq(ilp«*»nl And layout.
DI SPLAYS
The p u r p o s e  o f  a d i s p l a y  is  t o  t r a n s m i t  informat  ion from machine t o  m^n 
in a maimer a p p r o p r i a t e  t o  ! ■ sys te m  and t a s k  r e q u i r e m e n t s .  F u n c t i o n a l l y
/i Kixxi d i s p l a y  im rn o  which n l lo kB  thw opt imum c o m b in a t io n  o f  apmnd. ac -
c n r a c y  and s e n s i t i v i t y  when t r a n s f e r r i n g  t h e  n e c e s s a r y  i n f o r m a t i o n  from 
mac hine t o  t h e man (Shackol  and W h i t e / i e I d , 1974) Thus,  t h e purpose of 
a d i s p l a y  i s  t o  t r a n s m i t  in format  ion from machine t o  man in  a manner
p r o p r  t a l e  t o  t h e  syst em  and t a s k  r e q u i r e m e n t s .
Examples  o f  t a s k  ^-equi- .;ments  co u ld  he t h e  s k i l l s  anH c a p a b i l i t i e s  which
need t o  be c o n t a in e d  w i t h i n  t h e  t a s k  sys t em , t h e  r o l e  o f  te c h n o lo g y  and
t h e  r o l e  o f  t h e  human ( F i s h e r , 1986).
In f o r m a t i o n  flow from a machine i s  e s s e n t i a l  f o r  t h e  o p e r a t o r  t o  make
e f f i c i e n t  us e o f  t h a t  m a c h in e . In o r d e r  to  d e c i d e  upon a r e a s  su ch  ?.z t h e
g e n e r a l  t ,>e of  d i s p l a y  re qu irement : ,  and upon t h e  s p e c i f i c  f e a t u r e s  f o r
d i s p l a y  d e s i g n ,  ShacKel  (19 74) muggertM c e r t a i n  b a s i c  f a c t s  a bou t  the 
p r o p o s e d  info.-.-nat iot. t r a n s f e r  which  need to  be e s t a b l i s h e d .
1. "The t o t a l  ra nge t o  be i n d i c a t e d  o f  t h e  v a r i a - l e  a bo u t  which 
i n f o r m a t i o n  i s  to  be t r a n s m i t t e d .
2.  The. maximum a c cu ra cy  and s e n s i t i v i t y  r e q u i r e d  in  t h e  t r a n s f e r  o f  
in format  i o n .
3. The speed r e q u i r e d  in t he t r a n s f e r  o f  i n f o r m a t i o n .
4.  The maximum equipment  e r r o r  o f  t he u n i t  about  which in f o r m a ti o n
ig l o  bo : i .Nmli lnd.
S . The normal  and maximal  <iisL,"inc<- hcLWHmu die  d i s p  1 ay and the t isnrs  
of t h e  i n f o r m a ti o n  t o  be t ransmiLVt-d" 
fKlniuke 1 .ind W i i i t e f i e l d ,  1974; p IS ) .
These cons i d e r a t  ions w i l l  load to  i ho c h o i r e  o f  one o f  t h r e e  t y p e s  of  
d i s p l a y e d  in f o r m a t i o n :  q u a l i t a t i v e ,  q u a n t i t a t i v e  or  r e p r e s e n t a t i o n a l
(K i* h o r .  19861.
Q u a li ta t iv e  D isp la y s
Such d i s p l a y s  a r e  s u i t a b l e  where t h e u s e r  needs t o  d i s t i n g u i s h  between a 
sm al l  number o f  d i f f e r e n t  c o n d i t i o n s  (Shack** 1, 19 74) .  Here t h e  u s e r  i s  
p r i m a r i l y  i n t e r e s t e d  in t h e  approx inuite v a l u e  o f  some c o n t i n u o u s l y  
c h a n g e a b le  v a r i a b l e  ( e . g . , t e m p e r a t u r e , sp e e d )  in  i t s  t r e n d  o r  r a t e  of 
change (McCormick and S a n d e r s , 1983) . The main re q u ir e m e n t  c f  q u a l i t a t i v e  
d i s p l a y s  i s  tn.r*- t he  i n d i c a t o r s  f o r  each  o f  t h e c o n d i t i o n s  be as d i s ­
t i n c t i v e  as p o s s i b l e .  Aud i t o ry  i n d i c a t o r s  such  as  b e l l s  and b u z z e r s  a r e  
u s e f u l  i n  t h a t  t h e y  a r e  a b l e  t o  a t t r a c t  immediate  a t t e n t i o n  from any d i -  
r e c t  ion which i s  an im po rt an t  f e a t u r e  fo r  w a rn in g i n d i c a t o r s .  However , 
t h ey  c a n n o t  convey d e t a i l e d  i n f o r m a t i o n  (McCormick and Sander .*, 1983 and 
S h a c k o 1 , 1974). V i su a l  i n d i c a t o r s  a r e  e s s e n t i a l  f o r  r e p r e s e n t i n g  t h r e e  
o r  more c o n d i t i o n s  bec aus e th ey  can lie made d i s t i n c t i v e  th ro u g h  d i f f e r ­
en c es  in  p o s i t i o n ,  c o l o u r , shap e and s i z e .  Very im p o rt an t  v i s u a l  d i s p l a y s  
m . g . .  w a rn in g  d#vicmm, can b* made more n f f e c l l v *  by t h e  u»* o f  f l a a h l n g  
l i g h t s ,  c r  by combining v i s u a l  and a u d i t o r y  i n d i c a t o r ?  ( Shacke 1, 19 /4 ) ,
* On t h e  b a s i s  of  r e s e a r c h  and e x p e r i e n c e s .  He# 1 in I W J )  o f f e r s  a number
of recommendat ions r e g a r d i n g  the use ot  s i g n a l  and warn ing l i g h t s :
Tlicy s l inu ld b r  uyp' l Lo w.iru ol  ,)r J,nig(' roi ib c«ndiLi-) :]s .
( h d i n a i i l y  o n ly  ou r  h u n i i n g  l : ^ h t  i s  us nd .  In J m c id h iy  w h^ lh yr  l o  u s e  a 
s i n a d y - s L d t e  n r  n . i s h h i ^  l i g h t ,  f l a s h i n K  l i g h i s  s h o u l d  b.i rmswrved fo r  
I 'XHcr m t . g n n c i p s .  s i n e *  i l i c y . i r n r l i s L r n c l l n g   ^ f l a s h i n g  l i g h l  shou ld
f l a s h  from 3-10 1 l a s h e s  }>or si .cond (4 by ing th<> op t ima !  number) w i t h  <»qual 
i u tn rv m la  o f  l i g h t  and d a r k .  The ' i R h l  s h o r l d  bo (it lof' .st Lw i(f  Ms b r l p h t  
a s  tlit> immt-diiite- b a c k g ro u n d . Th<‘ wa rn in g  i igl it  s h o u ld  be w i t h i n  30 de-  
Rimn* o f  ihm o p t r a i i o n  H im  o f  s i& h i .  V o m i n g  l i g h m  a r e  n o r - i a l l y  rwd
as t li i s  c o l o u r  is  a s s o c i a t e d  w ith dan g e r  f o r  most  p e o p l e  (Hegl  vi«, 19 7 >) .
Q u a n ti t iv e  D isp la y s
Qu.int i t. i vii d i s p l a y s  are more v a l u a b le  as t h e  i n f o r m a t i o n  needed abo u t  the 
roach ine s t a t e  becomes m,n-<> complex o r  r e q u i r e s  g r e a t e r  a c c u r a c y  in 
t r a n s m i s s i o n  ( F i s h e r , 1986) .  Q\iiir,t i t  ive. d i s p l a y s  a r e  used t.o prov v ' t ;  
i n f o r m a t i o n  ab out  t he  q u a n t i t i v e  v a lu e  o f  some v a r i a b l e  , e i t h e r  one. which 
is  a dynamic ch a n g e a b le  v a r i a b l e  e . g . ,  mt-dsurement  of  length  In most  
u s e s  of such d i s p l a y s  t h e r e  i s  an e x p l i c i t  o r  i m p l i c i t  l e v e l  o f  p r e c i s i o n  
t h a t  is  r e q u i r e d  o r  d e s i r e d  such as  measurement  t o  t h e  n e a r e s t  m i l l i m e t r e  
(.McCormick and S a n d e r s , 1983).  Q u a n t i t i v e  d i s p l a y s  a r e  e s s e n t i a l  where 
t h e  u s e r  r e n u i r e s  n u m er ic al  i n f o r m a ti o n  from th e i n s tr u m e n t  t B r o a d b e n t ,
1977) .  Thw Information may be. praKPULnd in two formy: aiuilogum or d i g ­
i t a l .  A wid" ia:ig« of  aiuiloguw or d i g i t , i l  d i s p l a y s  muy be used depending  
upon f a c t o r s  ; ucli as  t. he r e q u i r e d  l e g i b i l i t y ,  w he th e r  i t  i s  b e s t  to  
p r e s e n t  the a c c u r a t e  information in t h e context ,  o f  t h e  p oss ib le ,  ra nge, 
o r  wh»t her  d i s c r e t e  d a t a  a r e  b e s t  ( F i s h e r ,  1986).
Analogue I rid i c a t o r s
ind ic m vots  ar n  s o  u. l ed  b ec au se t h e  p o s i t i o n  o f  i h f  p o in u e r  cn t h e 
s c a l e  i» an a lo g o u s  t o  t h e  v a l u e  i t  r c p r ^ s e n i ^ .  (n m d d i t l m  th e y  Inc lude
I/'-
i l ia movers dud gauges with  which mosi  pcujjle urc U m i l i a r .  An unalogu*  
l i .dtnacor ran a l s o  he uaml t o  L(,n- ' ( i i i l i td L iv r  inrormalinn e . g . .  wh*n
a red po rt io n  o f  m Kl& nif les  dangnr ( Shack el ,  19741.
D i g i t a l  I n d i c a t o r s
Such i n d i c a t o r s  p r e s e n t  t im i n f o r m a t i o n  i l i r e c t l y  as  b number.
Each o f  chmma two f o n w  o f  d i s p l a y  has  i t s  d i s ad va nt m gn s  and n d v a n ta g o a .
Tlio d e s i g n e r  sh o u ld  r e l a t e  , Uo.se t o  ih<> k in d of  in fo rm a t  Ion t h e  u s e r  fe -  
q u i r f t s  e . g . ,  i f  p r e c t s e  r e a d i t g s  a r e  r e q u i r o d ,  d i # iL,'i 1 i n d i c a t o r s  a r e  more 
>,ui t /.b Je . However , an a lo g u e i n d i c a t o r s  a r e  most  a p p r o p r ' a t e  t o r  c o n d i - 
t  ions  which r e q u i r e  q u i c k  ch e ck  r e a d i n g s . Rate  and d i r e c t i o n  o f  change 
a r e  b e t t e r  i n d i c a t e d  by an a lo gu e i n d i c a t o r s  (Khacko) , 1974) .
R e p re s e n ta t io n a l  D isp la y s
These d i s p l a y s  pro vide t h e  u s e r  w ith a "work ing model" or "mimic diag ram"  
o f  t h e  p r o c e s s  o r  machine (Shacko 1 , 1976;  p 20 ) .  Tht-y a r e  most s u i t a b l e  
( o r  l a r g e  remo te c o n t r o l  s'-r.tvrns as th ey  ena bl n t he  ust-r  to  o b s e r v e  the 
f u n c t i o n i n g  of  mach p a r t  in  rwI a t  ion t o  t he  w h ol e, and t o  l o c a t e  ( a u l t f  
or d el ay # q u i c k l y .  Him bamlc rAqnlrMwnt Is  to  makn tlm d i s p l a y  as aimplr  
In i t a  l o g i c a l  rncli*** am p n e s ib ln .  All  Irrel eva i i t  d e t a i l  should In? 
o m i t t e d .  A r n p i e s e n i a t  ion r a t h e r  th/m a complete  s i m u l a t i o n  is  i c q u 1 red 
r S h a c k o l ,  1974) .
CONTROLS
Th** t*T im  " c o n ti o l"  r e l a t e s  to  any as prc i  o f  machine dpaign w hnh  i i r . i l l -  
tatmm th e dfrecC co n tr o l  a c l f v ' t y  of  thi' human o p e r a t in g  at  the h'tann- 
mdchlne in t a r f a c #  (Fimh*r.  19RA). Elemi'nis much a$ knehs.  k k it c l ie s .  
pus hbu tton* ,  l e v e r * ,  or cranks must be desi gn ed  to  match man's .apmbil i -  
t i e *  and l i m i t a t i o n *  jn ord*r for man and machine to work at maximum e f -





! i c i iMu.y. The pos 11 ion •. il.; d!' ;i in.n.ii uie c o n t i o l  w i l l  do-poud on 'i ts 
f uiic t. ion . However , i t  shoul ii  ; i lso  (ie-pi'ini on f I or.s such  l a  t lie sex diui 
age o f  Uw o p n r a t o r s  who a n ;  go in ^  t o us e i t ,  b ec au se of  d i f f c rence.s in 
of  r.uMi  and h o m u n . m u d  di f  f  ( - . v c i i C c s  s i t  y l r n n x L l i .  I n  a d d i t i o n  tin* 
l a y o u t  xhou ld  b« dmpignnd in  LnrmR a t  i h r  c o i m i r y  in  which i t  w i l l  bn usmd 
b e c a u s e  o f  d i f f e r e n c e s  in c o n v e n t io n s  bt'twpc-n c o u n t r i e s  ,ind a I so  becausv 
o f  d i f f e r e n c e s  in  ph ys iq ue  betwe en communi t ies  (Slu ick el ,  1474) .
T h u s , t h e  d e s  igvi ot  c o n t r o l s  can be see- t o  he d i r e c t e d  p r i m a r i l y  a t  
a u t t i n *  t h e  p h y s i o lo R i c a l  ,ind miiatomicdl  c h a t H c t p r l m t l c g  of  t h e  human.
Good d e s i g n  w i l l  depend upon th e e s t a b l i s h m e n t . , in  f u n c t i o n a l  t e r m s , of  
t h e  k i n d  o f  in fornui t  ion t he human nee ds  to  t r a n s m i t  t o  t h e  machine v i a  
t h e  c o n t r o l s  ( F i s h e r ,  19 8 6 ) .
More d e t a i l e d  d e s i g n  c r i t e r i ? )  come i n t o  e f f e c t  a c c o r d i n g  t o  t h e  l e v e l  and 
t y p e  o f  t e c h n o lo g y  b e i n g  us»d a* w e l l  n* t h e  f o i c e ,  r a nge and ac-
curncy requirement, inherent within the control movements (Fisher, 1986). 
Shackel (]974 ) expands on those requirements.
FP.rc"
C o n t r o l s  which r e q u i r e  
s h o u ld  be t h o s e  which t 
o n ly  o c c a s i o n a l l y ,  and
he op er at or  to  Opply r c l . K l v r l y  forcn*
re f o r  emergen '  y use o n l y ,  t h o s e  which a r e  used 
hose which a r e  o p e r a t e d  by han d-to e, Is  du ri n g
The maximum f o r c e  which can be e x e r t e d  uu ,i part  i c u l a r  c o n t r o l  v a r i e s  from 
p e r s o n  t o  pe r so n  and i s  g e n e r a l l y  : 1  a t  ed t o  body s i z e  ,::id m u scu lar  de -  
velop«#n:t . Co n& eqien l l ) ,  .in emprgmx co : .r L  should rmquir# for ce
t o  o p e r a t e  than th e weakest person (.;in oxer, . ,  a l though i t  should not bf
r . - i ;
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4so l i g h t  ns Lo ho opcraLvd i.y an knock. line o f  tlm most im-
jxirLaiiL fa c tu rg  mffecLin^ ihw st^. idy fo rco kliiuh ,m operiLor r.nn a|:ply
t o  ,t c o n t r o l  is  i t s  p o s i t i o n  r e la t iv e * t o  h i s  body.
Speed , . , j
Thp >peed fit which an o perat or can mjke a c o n t r o l  , vcment  depends  on 
f e a t u r e s  o r  t h e  s i t u a t  ion suc h  as  a c c u ra c y  and f o r c e  r e q u i r e d ,  t h e  range 
o r  amplitude of  the* movement , t h e ty p e o f  c o n t r o l  o t c .  t o r  example ,  knobs 
a r e  recommended vhe-re t h e  range; of  movement is  r e l a t i v e l y  sm a l l .
In g e n e r a l , t h e  g r e a t . i f  t h e  r, 
i t  i s  l i k e l y  t o  t a k e  t o  complct  
a movement  i f  t h e  re s p o n s e  i n v o lv e s  a dec i s i i  
betwe en a l t e r n a t i v e  a c t i o n s .
o f  t h e  movement r e q u i r e d ,  t h e  lo ng er  
n o p e r a t o r  i s  l i k e l y  t o  d e l a y  s t a r t i n g  
iome s o r t  e . g . , ch o o s in g
%
Accuracy
i'hfi a c c u r a c y  w i th  which a c o n t r o l  moveme 
on t h e  l i m i t a t i o n s  o f  t h e  o p e r a t i o n  and t 
t r o l , b u t  a l s o  on t h e  c l e a r  p r e s e n t a t i o  
o p e r a t o r  nee ds  ( S h a c k e l , 1974).
i be made depends n o t  only 
a v a c t e r i s t i c s  o f  t h e  con-  
t h e  i n f o r m a t i o n  which the
The v a r i o u s  t y p es  o f  c o n t r o l s , such  as s w i t c h e s ,  knobs and p u s h b u t to n s ,  
e , i a b le  t h e  u s e r  t o  s e l e c t  i n f o r m a t i o n  or  to  govern a p r o c e s s . The d e ­
s i g n e r  should f i r s t  a n a l y s e  e x a c t l y  what, i n fo rm a ti o n  t h e  u s e r  nee ds  t o  
t r a n s m i t  t o  t he machine v i a  t he c o n t r o l .  Once t h i s  has  been d o n e , t he 
d e s i g n e r  i s  in  a p o s i t i o n  to  make us e o f  t h e  recommendat ions ab ou t  c o n t r o l  
\  d e s i g n .  An example o f  t h i s  i s  t h a t  t he c o n t r o l  s h c u ld  be w e l l  ad a pt ed
t o  t h e  f i n g e r s  o r  hand and shou ld  be easy to  manipulate (S h a c k e l ,  1974).
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Iii c o n s i d e r i n g  c o n t r o l s  and display;-- , F i s h e r  i ! ‘JSn) p o i n t s  o u t  t h a t  t h e r e  
are two fu nda me ntal  p r i n c i p l e s  which need  t o  be c o n s i d e r e d :
( i )  p e r c e p t u a l  s t e r e o t y p i n g  and ( i i )  d i s p l a y  c o n t r o l  c o m p a t i b i l i t y
P e r c e p t u a l  s t e r e o ty p i n g
Ti . ' i s  t h e  m a n i f e s t a t i o n  o f  b ioad e x p e c t a t i o n s  ab out  t h e  sym bo lic  meaning 
o f  t h i n g s , which may o f t e n  tie s p e c i f i c  in  meaning on a  s o c i e t a l  o r  c u l ­
t u r a l  b a s i s .  Such s t e r e o t y p e s  s h o u ld  n o t  be c o n t r a v e n e d  ( F i s h e r ,  1986).  
An example o '  a  s t e r e o t y p e  i s  t h a t  t h e  c lo c k w ise  t u r n  o f  a c o n t r o l  is  
a s s o c i a t e d  w i t h  a c lo c k w ise  t u r n  o f  t h e  p o i n t e r ,  and such r o t a t i o n  g e n ­
e r a l l y  i n d i c a t e s  an i n c r e a s e  in  v a lu e  in  q u e s t i o n  (McCormick and S a n d e r s , 
1983).
D is p la y  C o n t r o l  comp at i b i 1i t y
The e s s e n c e  o f  t h i s  p r i n c i p l e  i s  t o  e n s u r e  t h a t  t h e  r a t e ,  d i r e c t i o n ,  e t c  
o f  c o n t r o l  a c t i o n  i s  r e f l e c t e d  a p p r o p r i a t e l y  in t erm s o f  d i s p l a y e d  f e e d ­
back t o  t h e  o p e r a t o r  by way o f  movem^ t  c o m p a t i b i l i t y  o r  s p a t i a l  a r ­
rangement  (C hap a n is  and Lundenh urn, I 1 o r  g e a r i n g  ( J e n k in s  and Connor,  
1949).
Thes e f a c t o r s  assume g r e a t e r  impnr -ance  when c o n s i d e r i n g  t h e  i n t e g r a t e d  
l a y o u t  o f  i n t e r f a c e s :
Layout o f  p a n e l s  and machines
The ra nge o f  p o t e n t i a l  i n t e r f a c e  format  i s  ve r y  wide - s t r e t c h i n g  from 
th e  s im p le  s i n g l e  i n d i c a t o r  t o  a complex format  in v o lv e d  in  c o n t r o l  rooms 
(F i s h e r .  1986) .
The p o s i t i o n i n g  o f  i n d i v i d u a l  d i s p l a y s  and c o n t r o l s  in  r e l a t i o n  t o  each 
o t h e r  and t o  t h e  o p e r a t o r  anJ  t h e l a y o u t  o f  p a n e l s  and m a c h in e s , a r e  im­
p o r t a n t  b o t h  f o r  c l e a r  i d e n t i f i c a t i o n ,  e a s e  o f  o p e r a t i o n  and avo id a nce
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'o f  e r r o r ,  e s p e c i a l  . i r r g c n c y  cor.d i t  i o n s . F.ven i f  t h e  d i s p l a y s
and c o n t r o l s  are ■ '11 d e s i g n e d  t h n i r  Arrangement  on an in*
s t r u m e n t  p a n e l  may be cor.fu';  ing u n l e s s  p l a n n e d  f o r  t h e  u s e r . The d e s i g n e r  
s h o u l d  f i r s t  make a  s tu d y  o f  how t h e  i n s t r u m e n t  w i l l  be o p e r a t e d ,  c o n t r o l s  
and d i s p l a y s  s h o u l d  t h e n  be a r r a n g e d  t o  gu id e t h e  u s e r .
A c c o rd in g  t o  S hac ke l  (1 9 7 4 ) ,  two p r i n c i p l e s  can u s u a l l y  be a p p l i e d  t o  t he  
d e s i g n  o f  a  p a n e l :
2. I f  t h e  o p e r a t i o n  alw ay s f o l lo w s  a f i x e d  s e q u e n c e ,  t h e  c o n t r o l s  and 
d i s p l a y s  s h o u l d  be l a i d  o u t  in  t h a t  o r d e r . However ,  many i n s t r u m e n t s  
do n o t  a lw a ys  have t o  be o p e r a t e d  in  a  f i x e d  s e q u e n c e .
2.  C o n t r o l s  and d i s p l a y s  s h o u l d  be gro uped  a c c o r d i n g  t o  t h e i r
f u n c t i o n s ,  w i t h  t h e  im p o r t a n t  and f r e q u e n t l y  us ed  g ro ups  b e in g  
p l a c e d  in  t h e  most c o n v e n i e n t  p o s i t i o n s .  F u n c t i o n a l  gr o u p s  can 
be d i s t i n g u i s h e d  by making us e o f  d i f f e r e n c e s  in  size, s hap e and 
c o l o u r  o f  d i s p l a y s  and c o n t r o l s .
S e v e r a l  p r i n c i p l e s  e x i s t  t o  f a c i l i t a t e  o p t i m a l  p l a c e m e n t  o f  components  
in  an i n t e r f a c e  l a y o u t  ( F i s h e r , 1986).
S hac ke l  (197 4)  s e t s  o u t  t h e s e  p r i n c i p l e s :
1. O p e r a t i o n a l  im porta nce  ( i . e .  t h e  i t em s c o n s i d e r e d  most  im p o rt a n t  f o r  
t h e  t a s k  i n v o l v e d ) .
2.  F requen cy o f  us e ( i . e .  i tem s us ed  most  f r e q u e n t l y  in  r e g u l a r  o p e r a t i o n ) .
3. F u n c t i o n a l  c l u s t e r i n g  ( i . e .  i tem s r e l a t e d  t o  each o t h e r  by f u n c t i o n ) .
4 .  Seq uence o f  us e ( i . e .  any i tems us ed  t o g e t h e r  in  s u b - s e q u e n c e s ).
Th ese  p r i n c i p l e s ,  ho w e ve r , ca n n o t  be se e n as m u t u a l l y  e x c l u s i v e ,  and s e ­
v e r a l  i tem s may ap p e ar  in  more t h a n  one c a t e g o r y .
In d e s i g n i n g  t h e  l a y o u t  t h e s e  i tems which f a l l  un der  t h e  c a t e g o r i e s  of 
o p e r a t i o n a l  im p o rt an ce  and f r e q u e n t l y  u s e d , s h o u ld  be p l a c e d  n e a r  t h e  
c e n t r e  o f  t h e  c o n s o le  o r  machine,  in  e a s i l y  a c c e s s i b l e  and we 11 d i f f e r ­
e n t i a t e '  u o s i t i o n s .  The i tem s in  su b - s e q u e n c e s  s h o u l d  :>e p l a c e d  t o g e t h e r  
e - s -  , i n  a row o r  column,  and t h e  f u n c t i o n a l l y  r e l a t e d  i t em s a r e  s i m i l a r l y  
p l a c e d  in  g r o u p s  t o g e t h e r ,  w i th  some v i s u a l  and s p a t i a l  s e p a r a t i o n  from 
e t h e r  items ( S h a c k e l , 1974) .
If a l a r g e  p a n e l  c o n t a i n s  a l a r g e  number o f  d i a l s , t h e  u s e r  may have 
d i f f i c u l t y  in  c h o o s in g  t h e  correct one .  T h u s , t h e  c o l o u r  o f  d i a l  fa c e s  
s h o u l d  p r o v i d e  a  good c o n t r a s t  w i th  t h e  p a n e l , and i t  a l s o  a s s i s t s  i f  t h e  
d i a l s  a r e  a r r a n g e d  in  a d i s t i n c t  p a t t e r n  r a t h e r  t h a n  i n  one l a r g e  g r o u p .
Most c o n t r o l s  sh o u ld  u s u a l l y  be o p e r a t e d  e q u a l l y  ur«H by e i t h e r  h a n d . 
The p r e f e r r e d  hand i s  b e t t e r  f o r  f i n e , a c c u r a t e  a d j u s t m e n t ,  and such  
c o n t r o l s  s h o u l d  be p l a c e d  i n  fi c e n t r a l  p o s i t i o n ,  t o  c a t e r  f o r  b o th  r i g h t  
and l e f t - h a n d e d  u s e r s . Labe ls  s h o u ld  be p l a c e d  above t h e i r  r e s p e c t i v e  
d i s p l a y s .  The u s e r  must  be a b l e  t o  re sp on d t o  an emergency q u i c k l y  and 
a c c u r a t e l y ,  and t h i s  o f t e n  depends on t h e  ar ra n g e m en t  o f  c o n t r o l s  and 
d i s p l a y s  ( S h a c k e l , 1974) .
Th us ,  t h e  c h i e f  o b j e c t i v e  f o r  t he  e r g o n o m i s t , ii- terms o f  i n t e r f a c e  la y-
o t ,  i s  t o  p r o v i d e  a  s p a t i a l  and p h y s i c a l  l a y o u t  o f  i n t e r f a c e  components 
which w i l l  ad h e re  t o  t h e  g e n e r a l  c o n s t r a i n t s  p l a c e d  upon t h e  i n f o r m a ti o n  
f low c o n t r o l  loop by human p a r a m e t e r s . Such c o n s t r a i n t s  a r e  f u n c t i o n a l  
r t i c h  f o r  a c t i v a t i o n  o f  c o n t r o l s , v i s u a l  a c u i t y  f o r  d i s p l a y  l o c a t i o n ,  
a t t e n t i o n a l  p a r a m e t e r s  which r e s t r i c t  te m p o ra l  and s p a t i a l  m o n i to r in g ,  
in  a d d i t i o n  t h e r e  a r e  c o n s t r a i n t s  imposed by w id e r  c o n s i d e r a t i o n s  such 
as  l i m i t a t i o n s  imposed upon worksp ace by o t h e r  d e s i g n  f a c t o r s  ( F i s h e r ,
I ' i S o ) . One must  a Iso r e c o g n i s e  t h a t  Llic human compones.t o f  t h e  system 
v a r i e s  grea* V, in terras  of  i n d iv  i duflI i s t  ic as opposed  t o  " t y p i c a l  ne e ds "  
( R ic h ,  1983) and in  t er m s  o f  function and o r i e n t a t i o n  (McCormick and 
S e n d e r s , 196 3) .  F a c t o r s  such  as t h e  l a y o u t  of  work s p a c e , s e a t i n g  con* 
d i t i o n s ,  t h e r m a l  c o m f o r t , n o i s e ,  l i g h t i n g ,  e t c  a r e  a l l  i m p o r t a n t  cons id*
Hand Too_is and de v i c e s
Hand t o o l s  a r e  c r i f l e d  f o r  un co un te d  s p e c i f i c  a p p l i c a t i o n s  as  w e l l  fls f o r  
g e n e r a l  pu rp o se a c t i v i t i e s .  However , u n t i l  r e c e n t l y  human f a c t o r s  had 
l a r g e l y  i g n o re d  t h e  d e s i g n  o f  hand t o o l s  and o t h e r  d e v i c e s  w i t h  emp hasis  
b e i n g  p l a c e d  on more s o p h i s t i c a t e d  e q ui pm en t .  The r e s u l t  i s  t h a t  many 
hand t o o l s  and d e v i c e s  a r e  n o t  d e s i g n e d  fo r  e f f i c i e n t  s a f e  o p e r a t i o n s  by 
humans - e s p e c i a l l y  f o r  r e p e t i t i v e  o p e r a t i o n  (McCormick and S a n d e r s ,
1983 ) .  I m p ro p e rl y  d e s i g n e d  t o o l s  and d e v i c e s  have s e v e r a l  u n d e s i r a b l e  
c o n s e q u e n c e s  such as  a c c i d e n t s  and i n j u r y .  The p r o p e r  d e s i g n  o f  hand 
t o o l s  and d e v i c e s  r e q u i r e s  an u n d e r s t a n d i n g  o f  t e c h n i c a l , a n a t o m i c a l , 
k i n e s i o l o g i c a l , a n t h r o p o m e t r i c ,  p h y s i o l o g i c a l ,  and h y g i e n i c  c o n s i d e r ­
a t i o n s .  T oo ls  c a n n o t  be d e s i g n e d  i n  i s o l a t i o n .  The d e s i g n  o f  hand t o o l s  
i s  o f  s p e c i a l  s i g n i f i c a n c e  in  t h e  c a t e r i n g  i n d u s t r y .
P r i n c i p l e s  o f  Hand Tool  and De v i c e Des i g n
1. A s t r a i g h t  w r i s t  s h o u ld  b« m a i n t a i n e d .  T e r r e l  and P u r s w e l l  (19 76) 
ro ; .o r t  t h a t  g r i p  s t r e n g t h  i s  redu ce d i f  t he  w r i s t  Ls b e n t  in  any 
d i r e c t i o n .  R ed u c t io n s  in  g r i p  s t r e n g t h  may i n c r e a s e  t h e  l i k e l i h o o d  
t h a t  t h e  u s e r  w i l l  lose- c o n t r o l  of  t h e  t o o l  or  drop i t ,  l e a d in g
t o  an i n j u r y  o r  p o o r - q u a l i t y  w o r k . At tem pt s  to  m a i n t a i n  a s t r o n g  
g r i p  w i l l  i n c r e a s e  f a t i g u e .
2.  i f  p o s s i b l e ,  h a n d le s  sh o u ld  be d e s i g n e d  t o  have l a r g e  c o n t a c t
s u r f a c e s  t o  d i s t r i b u t e  t h e f o r c e  o v e r  ,1 l a r g e r  avoa,  and t o  d i r e c t  
i t  t o  l e s s  s e n s i t i v e  are , is  o f  t he  liatui such as  t h e  t oug h t i s s u e  
be tw e e n  t h e  thumb anc* index f i n g e r .
3. D e s ig n i n g  t o o l s  and d e v i c e s  fo r  s a f e  o p e r a t i o n  would i n c l u d e  
e l i m i n a t i n g  p i n c h i n g  h a z a r d s  and s h a r p  c o r n e r ?  and e d g e s . I t  i s  
im p o r t a n t  t o  b e a r  in  mind t h a t  ea ch  ty p e o f  t o o l  o r  hand h e ld  
d e v i c e  p r e s e n t s  i t s  own s e t  o f  s a f e t y  c o n s i d e r a t i o n s .  The 
d e s i g n e r  must c o n s i d e r  in  d e t a i l  how t h e  t o o l  w i l l  be used  by 
t h e  o p e r a t o r ,  a s  w e l l  as th.-* p o t e n t i a l  o f  t he  u s e r  t o  m isus e i t .
4 .  A c c o rd in g  t o  Bars  ley ( 1970) women c o n s t i t u t e  a p p r o x im a te l y  50% 
o f  t h e  w o rld  p o p u l a t i o n  and l e f t - h a n d e r s  c o n s t i t u t e  a p p r o x im a te ly  
t i - 10% o f  t h e  w o r ld  p o p u l a t i o n .  D e s p i t e  t h i s  f a c t , many hand t o o l s  
and devic<  j  a r e  n o t  d e s i g n e d  t o  accommodate t h e s e  p o p u l a t i o n s .  In 
a d d i t i o n , t h e  g r ip  s t r e n g t h  o f  women i s  on a v e r a g e  o n l y  about
tw o t h i r d s  t h a t  o f  men (ko nz ,  1979) and most women have s m a l l e r  
han d s th a n  m ust men. These d i f f e r e n c e s  have o b v ious  i m p l i c a t i o n s  
f o r  to o l  and d e v i c e  d e s i g n  iMcCorn,ick and S a n d e r s , 1963) .  With 
women assum ing  a g r e a t e r  r o l e  in  o c c u p a t i o n ?  which  have 
t r a d i t i o n a l l y  been  m ale do m i n a t e d , t h e  d e s i g n  o f  hand to o l s  
and d e v ic e s  m ust take" in to  c o n s i d e r a t i o n  t h e  a n t h r o p o m e t r i c  
and e r g n r omic d i f f e r e n c e s  t h a t  e x i s t  between men and women 
(HcCormic* and S a n d e r s ,  198 3 ) .  T o d s  s h o u ld  be d e s ig n e d  in  o r d e r  
t o  f a c i l i t a t e  us e in  t h i  o p e r a t o r ' s  p r e f e r r e d  hand
ergo.mmic p i i n c i u l e s  w i l l  be c l o s e l y  f o l l ow ed  when c o n s i d e r i n
k i t c h e n  e q u i p m e n t , d e s i g n  and i a y o i t .
At t h  = s p o i n t  i t  i s  im p o rt a n t  t o  s t r< 
s e a r c h  hu.s been c onduc te d  in  t h e  / i r
t h a t  a s i g n i f i c a n t  amount o f  re -  
of  d e s i g n i n g  t a s k s  t o  f i t  human
;'..ip.ib i 1 i l  i es  . AiUii Lioii.-i I ly  , s e v o r a l  w e l l  documt-r.led t.ixonom it>s o'" human 
a b i l i t y  have  been de ve lo p e d .  (B . i r rc t  , Damb r o t  and S m i t h ,  14 7 \  ; DunnptLt-, 
l ‘)82;  F le  i shman, H 7 5 ;  Wy ga m, 1983).  H o w e v e r , a m aj o r  s h o rt c o m in g  of  
t h o s e  ap p r o a c h e s  i s  t h a t  th ey  i s u a l l y  r e f e r  t o  t h e  a b i l i t y  l e v e l  o f  a 
" t y p i c a l "  i n d i v i d u a l ,  in  t h i s  way ig n o r i n g  the in heren t v a r i a b i l i t y  o f  
i n d i v i d u a l s .  A sys tem  t h a t  o b j e c t  i v o l y  measur es  i nd iv idu a l  f u n c t i o n a l  
i b i l i t > s  u s i n g  a taxonomy t h a t  b o th  d i f f e r e n t i a t e s  among i n d i v i d u a l s  and 
i s  d i r e c t l y  a p p l i c a b l e  t o  t h e  t a s k  d e s i g n  p r o c e s s  i s  ne ed ed .  Such a 
syst em  must  be c a p a b l e  o f  p r o v i d i n g  r e l i a b l e  a b i l i t y  d a t a  f o r  a p a r t i c u l a r  
i n d i v i d u a l  o r  f o r  a we l l  d e f in e d  p o p u l a t i o n  (Rahimi and MaIzahn, 1984) .
T h u s , i t  i s  im p o r t a n t  t o  keep  in  mind t h a t  in  t h e  f i n a l  d e s i g n ,  t h s  man 
and m ac hine must  emerge as  an i n t e g r a l  u n i t ,  f o r  t h e  c a p a c i t y  o f  t h e  
sys te m  t o  work e f f e c t i v e l y  is  r e s t r i c t e d  by t h e  l i m i t a t i o n s  imposed by 
man, m a c h in e ,  d i s p l a y s  and c o n t r o l s . For  e f f i c i e n c y  in  o p e r a t . on and f o r  
t he s a t i s f a c t i o n  o f  t h e  man,  good d e s i g n  of  t he m ach ine,  i t s  d e s i g n s ,  and 
c o n t r o l s  -aust  be f i n a l i s e d  by a s u i t a b l e  and har monious l a y o u t  ( S h a c k e l ,  
1974).  The human component o f  any s ys te m  v a r i e s  g r e a t l y  in terms o f  
i n d i v i d u a l i s t i c  as  opposed t o  " t y p i c a l "  needs ( R ic h ,  1983) ,  in  terms o f  
f u n c t i o n  and o r i e n t a t i o n  (McCormick and S a n d e r s , 1983 ) ,  and o v e r  t i m e ,  
as  l e v e l s  o f  e x p e r t i s e  r i s e  ( c a s u a l  o r  f i r s t  t im e u s e r  compared w i t h  
r e g u l a r  o r  e x p e r t  u s e r )  i C u f f , 1980).
However , i t  must be borne in  mind t h a t  no m a t t e r  how c a r e f u l l y  ergonomic 
a s p e c t s  a r e  c o n s i d e r e d  a t  t h e d e s i g n  s t a g e , i t  i s  u n r e a l i s t i c  t o  suppos e 
t h a t  a p e r f e c t  match w i l l  a lways r e s u l t  o r  l a s t  in t he face, o f  ch a ng in g 
work pi a c t  i c e s  and t a s k  demand c h a r a c t e r i s t i c s .  I t  i s  e s s e n t i a l  t h a t  any 
work d e s i g n  is  c o n s t a n t l y  m on i to r ed  fo r  symptoms o f  m a l f u n c t i o n  w i th  t h e
intent ,  tun Lii.1t , once c l e a r l y  r.ii-iiL i t i o d , any in.iiiocjviatp .is p o r t s  of  tho 
sys te m  m;iy ho improved th ro u g h  r e d e s i g n .
The nrgonomi.cs  ap pro ac h t o  ai:c id e n t s  i s  bas e d on t h e  pr t-mise t h a t  u h a t  
p e o p le  do in  a work s i t u a i  inn i s  d e t e rm in e d  n e t  on ly  by t h e i r  c a p a b i l i t i e s  
and l i m i t a t i o n s  b u t  a l s o  by thi : miichines  t h e y  work w i t h ,  t h e  r u l e s  ar.d 
p r o c - d u r p s  g o v e r n in g  t h e i r  a c t i v i t i e s  and t h e  t o t a l  en vi ron men t  w i t h i n  
which t h e  a c t i v i t y  t a k e s  p l a c e  i . e .  t h e  pUysvcal  and s o c i a l  e n vi ro nm e nt .
M w a rd s  (19 81)  s u g g e s t s  t h a t  e t l 'ec tv vr i  sys te m  o p e r a t i o n  r e q u i r e s  t h a t  t h e  
i n t e r f a c e s  between a l l  t h e  i n t e r a c t i n g  e l e m e n t s  a r e  p r o p e r l y  d e s i g n e d  t o  
t a k e  a c c o u n t  o f  t h e  c h a r a c t e r i s t i c s  of  t h e  i n d i v i d u a l  e l e m e n t s . System 
m a l f u n c t i o n  o c c u r s  as  =1 r e s u l t  o f  a f a i l u r e  in any s i n g l e  comp onen t , but  
in p r a c t i c e  i s  more l i k e l y  t o  bo as  a r e s u l t  o f  a b a d l y  d e s i g n e d  i n t e r ­
fa c e  . T h u s , a c c i d e n t s  a r e  viewed as  a f a i l u r e  In t h e  sys te m  and as  such 
p r o v i d e  c l u e s  as  t o  t h e  l o c a t i o n  o f  t h e  s o u r c e  o f  f a i l u r e ,  i n d i c a t i n g  
where t h e  mism atc hes  o cc ur  and what  k in d  o f  a c t i o n  i s  l i k e l y  t o  be e f ­
f e c t i v e  in  r e d u c i n g  t h e s e  m i sm a tc h e s . In d e s i g n i n g  a s o l u t i o n  i t  i s  
n e c e s s a r y  t o  c o n s i d e r  r e a t u r e s  o f  t h e a c c i d e n t  i n f o r m a t i o n  sys te m  which 
are not  am enable  t o  change such as l e g a l  a s p e c t s , o r g a n i s a t i o n a l  a s p e c t s ,  
and o f  t h e  c h a r a c t e r i s t i c s  o f  t h o s e  l i k e l y  t o  us e such  n>ethods (E dv a rd s,  
1981).
Many o c c u p a t i o n a l  e n v i r o n m e n t s , such as  t he  c a t e r i n g  i n d u s t r y , a r e  e x ­
cl u d e d  from t r a d i t i o n s !  s o u r c e s  o f  s t a t i s t i c s  on occ up a ti o n a l  i n j u r i e s . 
Because o f  t h e  Jack o f  a s i n g l e  d a t a  s o u r c e , work-  rt: Lated i n j u r i e s  a r e  
seldom s u b j e c t  t o  t ho ro ugh  i n v e s t i g a t i o n ,  and t h e  t r u e  magn itude o f  t he  
problem o f  o c c u p a t i o n a l  i n j u r i e s  is d i f f i c u l t  t o  d e t e r m in e  ( B a k e r , F i s h e r  
and Van Buren,  1982) .  In o r d e r  t o  u n d e r s t a n d  o c c u p a t i o n a l  h a z a r d s  i t  i s
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import ;iiit t o  n o t e  t h a t  '.hc.ro is  an . igrut  uhich  c;ms«>.s t ho h i z i r d  o r  d i s -  
t*f>se -md which i n t e r a c t s  w i t h  t.h<- p e r s o n  and tin* c-r.v i . T hi s  ag en t
may t a k e  t h e  form o f  th e rm a l  energy (c a u s i n g  b u r n s ) ,  e l e c t r i c i t y ,  r a d i ­
a t i o n ,  c h e m ic al  o r  m e ch an ic *' . The m a j o r i t y  o f  i n j u r i e s ,  inc lud ing  o c ­
c u pat io n* ]  i n j u r i e s ,  a r e  due t o  m e c ha ni ca l  o b j e c t s  which c a us e i n j u r y  
t h r o u g h  moving p a r t s  o f  m achinery or f a l l  in* o b j * c l s  (Smith,  19B7). Tims , 
t h e  a p p r o p r i a t e  d e s i s n  o f  s a f e  equipment  in  o r d e r  t o  p r e v e n t  i n j u r i e s  i s  
p e r h a p s  t h e  must im p o rt a n t  p r e v e n t i o n  s t r a t e g y  p o s s i b l e  ( P a k e r .  SamKoff , 
F i s h e r  and Van B u re n , 1982) .
O b t a i n i n g  a c c u r a t e  and 
p r e v i o u s l y  d i s c u s s e d ,  i s  
a n a l y s i s  may t a k e  up a cons
nt  di . ta  r e g a r d i n g  a c c i d e n t s , as  has  been 
r  a complex t a s k .  Rep or t  c o m p le t io n  and 
r a n l e  amount o f  t i m e ,  and r e s u l t i n g  d a t a
i f  o f t e n  d i f f i c u l t  t o  i n t e r p r e t  (PimbJe and O 'T o o le ,  1982) Repo rte d 
i n f o r m a t i o n  s h o u l d  be c o l l e c t e d  in  such  a way as t o  e n a b l e  t h e  i d e n t i f i ­
c a t i o n  o f  a l l  f a c t o r s  which may be us ed  f o r  b ot h t h e  r e d e s i g n  p r o c e s s  and 
t h e  p l a n n i n g  o f  i n j u r y  p r e v e n t i o n  prog ramm es.
’
Th er e i s  no co mplete  sys te m  f o r  r e p o r t i n g  a l l  n o n - f a t a l  a c c i d e n t s . In 
m  a r t i c l e  i n  th e  B r i t i s h  Medical  J o u r n a l  o f  1897,  t h e  f o l l o w i n g  p h i l o ­
s o p h i c a l  ap pr oa ch  wa^ • r-ken t o  t h e  prob lem o f  a c c i d e n t s  in  th p community:  
Men must work and a c c i d e n t s  w i l l  h a p p e n . . .  N o t i f i c a t i o n  i s  s o  ii . :o,nplete 
t h a t  t h e  t o t a l  number o f  f a t a l  a c c i d e n t s  t o  workmen i s  unkn, . . A1 -
t ho ugh  a c c i d e n t s  which a r e  n o n - f a t a l  must  be f a r  more nu m erou s . r<-
i s  no u n i fo rm  system o f  r e p o r t i n g  them t C l i . f f ,  1984;  pZ 18-219%
In a d d i t i o n  i n d u s t r i a l  a c c i d e n t s  a r e  c l a s s i f i e d  by r e f e r e n c e  t.r a x v 
s im p le l i s t  where many th o u sa n d s  o f  a c c i d e n t s  . i re sque e ze d i n t o  t h i r t e e n  
gr o u p s  which a r e :
t  .
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m.icii m o r y , t r a n s p o r t ,  vx p lo s  i cus  Ami f i r e ,  p o i s o u o n s  o r  h o t  c o r r o s i v e  
s u b s t a n c e s ,  e l e c t r i c i t y ,  f a l l s  o f  p e r s o n s , s t e p p i n g  on o r  s t r i d i n g  
i igainr, t  o b j e c t s ,  f a l l i n g  o b j e c t s ,  f a l l s  o f f  g ro u n d ,  h a n d l i n g  w i t h o u t  ma­
c h i n e r y ,  hand t o o l s ,  a n i m a l s ,  m i s c e l l a n e o u s  (11,0, 1970) .
A r e p o r t  by t h e  B r i t i s h  H e a l th  and S a f e t y  E x e c u t iv e  in  1976 commented on 
t h #  "h a p h a z a r d "  n a t u r e  of  a c c i d e n t  i n v e s t i g a t i o n  in  i n d u s t r y  (Edwards,  
l ‘)H l) .  Adams (1974)  has  o b s e r v e d  t h a t  t h e  i n f o r m a t i o n  a bou t  i n j u r y  c o l ­
l e c t e d  in  i n d u s t r y  does  no t  e n l i g h t e n  one as  t o  t h e  r a t e  o f  i n j u r y  o r  or 
how t h e  a b s o l u t e  numbers  o f  i n j u r i e s  may be re d u c e d .  H a r t w e l l  and Adams 
(197 7)  c o n c lu d e d  t h a t  a c c i d e n t  r e p o r t i n g  sy st em s have grown in  a r c l a -  
t i v e ’y un pl an ne d manner and hav* no t  been d e s i g n e d  as  i n f o r m a t i o n  sy s t em s .  
Much e f f o r t  i s  exp ended in  s e e d in g  o r  a v o i d i n g  r e s p o n s i b i l i t y  and btam. 
tv.r a c c i d e n t s  ( H a r t w e l l ,  1977) Pow el l ,  Ha ln,  M ar t i n  and Simon (1971) 
c o n c lu d e d  t h a t  t h e r e  was an i n c o v t i v e  n o t  t o  r e p o r t  anv b u t  t h e  most s e ­
r i o u s  a c c i d e n t s  and t h a t  t h e  f a e . o r s  c o n t r i b u t i n g  t o  t h i s  were p r i m a r i l y  
l o s s  o f  t i m e ,  s u s p i c i o n ,  a c c e p ta n c e  o f  minor  i n j u r i e s ,  and t h e  - s p o i l i n g  
s y s t e n  i t s e l f .  O f te n  i n s u f f i c i e n t  t ime  i s  a l l ow e d f o t  t h e  co m p le t io n  o f  
r e p o r t s  and i n s u f f i c i e n t  c a r e  i s  t a k e n  t o  en s u r e  t h a t  c o d in g  i s  a c c u r a t e  
(P im ble  and O 'T o o le ,  1982).
T y p i c a l l y  i n d u s t r i a l  i n j u r i e s  a r e  r e p o r t e d  on forms whic h w ere n o t  i e -  
s i g n e d  t o  e x t r a c t  much i n f o r m a t i o n  o f  ergonomic s i g n i f i c a n c e .  While  t h e   ^
i s  u s u a l l y  a  re q u ir e m e n t  t o  d e s c r i b e  t h e  e ve n t  which pro duc ed  t h e  i n j u r ; ,  
t h e r e  i s  no d i r e c t i o n  t o  t he r e p o r t  ab out  s p e c i f i c  ergonomics  ,s p cc '  ; f 
t h e  i n c i d e n t .  Th is  i s  t r u e  o f  a c c i d e n t  r e p o r t  forms found In thw c a t 1' >ng 
i n d u s t r y .  As a r e s u l t  t h e  a n a l y s i s  i s  r e s t r i c t e d  t o  f a c t s  such as  - . s  
o f  body i n j u r e d , t y p e  o f  i n j u r y ,  l o c a t i o n  and t im e of  day oi  s h i f t  ( , -n- , 
Rarlow and H i d d l e s t o n e ,  1981) . The aim seems t o  have been  t o  dt . i
e x p l i c i t l y  t h e «!. fe r  ,.5 , r . i t i ier  til,in t o  d e t o  rmine iho c a u s e s  o f  t he  ,icc i - 
ciont ( B a r r y ,  1971) .  I t  t h e r e f o r e  i)ncomos im p e r a t i v e  t.o c o l l e c t  d a t a  in  
! !> s t r u c t u r e d  wav, lo o k in g  a t  no t  o n ly  ;icc i d c n t s  but  a t  a l l  " r e p o r t a b l e
i e v e n t s " .  From t h i s  d a t a  one can i d e n t i f y  mism atc hes  and i n s t i t i c e  a r e -
11 , d i ' s ig n i n t e r v e n t i o n . R e c e n t ly ,  e f f o r t  has  been made t o  d e f i n e  more f u l l y
in t h e  i n i t i a l  r e p o r t  " a c c i d e n t  c a u s a l  ion f a u l t  c a t e g o r i e s "  ( H a r t w e l l ,
, V>73) .
In a r e c e n t  r e p o r t  o f  a f i v e  y e a r  programme o f  a m o n i to r  i n g / r e d e s  ign 
|  s y s t e m , . d a m s .  Bar low and H i d d l e s t o n e  (1981) g iv e  d e t a i l s  o f ,  i n t e r  a l i a ,
1 a  50% r e d u c t i o n  in  t h e  i n j u r y  r a t e  in  a  l a r g e  s t r i p  and s h e e t  metal
L p r o c e s s i n g  p l a n t  by us  i n g  a  s t r u c t u r e d  i n j u r y  r e p o r t  form.  I t  was found
\ t h a t  t h e  k in d  o f  i n j u r y  u s u a l l y  n o t e d  as  a " s l i p " ,  " t r i p " ,  o r  " f a l l " ,
^  - which a c c o u n t e d  f o r  7 .42" o f  a l l  i n j u r  i « s ,  was a f u n c t i o n  of  f l o o r  s u r -
,. f a c e .  In  a d d i t i o n  9.1% o f  i n j u r i e s  were d i r e c t l y  r e l a t e d  t o  u n e v e n ,
k —    X'‘  ^ s l i p p e r y  o r  g r e a s y  s u r f a c e s . The imprc-ement  o f  s u r f a c e s  where p r a c t i -
c a b l e  a n d / o r  t h e  p r o v i s i o n  o f  a p p r o p r i a t e l y  s t u d d e d  b o o t s  s h o u ld  minim ise 
t h i s  s i g n i f i c a n t  c o n t r i b u t i o n  t o  i n j u r i e s  (Adams, Barlow and H i d d l e s t o n e ,  
198 1) .  T h i s  i s  o f  s p e c i a l  im por tan ce w i t h  re g a r d  t o  t h e  p r e s e n t  s t u d y ,
i The r e p o r t  form,  d e s i g n e d  to  meet t h e  c r i t e r i a  f o r  good q u e s t i o n n a i r e s
■ ' s u g g e s t e d  by Gray (197 5)  and Oborne and C la r k e  (1 9 7 5 ) ,  t a k e s  t h e  a p p e a r ­
a nc e o f  a p u r p o s e f u l l y  d e s i g n e d  che ck l i s t ,  i n t e n d e d  t o  min im is e t h e  de -  
■ mands upon t h e  r e s p o n d e n t ’ s  t im e mid t b i 1i t y  w h i 1st  p r o v i d i n g  i n fo rm a ti o n
t h a t  i s  a l r e a d y  c a t e g o r i s e d  t o  pro duc e d a t a  ab o u t  t h e  s o u r c e  or ag en t  of  
^  i n j u r y , t h e  movement prc-ceding t h e  i n j u r y  and t h e  immediate  c a us e o f  in -
\  j u r y  e t c .  W h i l s t  *uch che ck l i s t s  a r e  o f t e n  r a t h e r  d a u n t i n g  in app e ara nce
t h e y  a r e  in  p r a c t i c e  q u i c k l y  and e a s i l y  c o m p l e t e d .
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H irid 1 psto- ii ’ ( l ‘)L i ) repo,-'  Lliat it. i s  tms^i b] . -  t o  p l a n  improvement  
programmes in  a number o f  ways:
- by i n d i c a t i n g  t h e  noeds ‘•'or b e t t e r  p r o c e d u r e s ,  j o b  t r a i n i n g  and 
s u p e r v i s i o n  ( o b t a i n a b l e  from t h e  "movement o r j c n d Inf i n j u r y ' '  
i nf or m i t  i o n ) .
- by p i n p o i n t i n g  s i g n i f i c a n t  a g e n t s  o f  i n j u r y  o r  poor  d e s i g n
- by r e v e a l i n g  t em po ra l  or  p e r i o d i c  p a t t e r n s  in t h e  occurrence)  of  
e v e n t s ,  e . g . ,  in  r o . i a t i o n  t o  r e s t  p e r i o d s ,  t im e  o f  d a y ,
s h i f t  o n s e t  e t c
- by i d e n t i f y i n g  i n a d e q u a c i e s  in  s a f e t y  rq a ip m e n t  w h e th e r  bas e d upon 
d e f i c i e n c y  in  t h e  equipment  i t s e l f  o r  upon m isu se o r  r e j e c t i o n  
( r e f u s a l  M  u s e )  by employees (.Adams, Barlow and H i d d l e s t o n e ) .
Minor a d j u s t m e n t s  t o  t he  p r o c e s s  a d opt e d by Adams, Barlow and H i d d l e s t o n e  
(198 1)  in  terms o f  t e c h n iq u e  and d e s i g n  would be r e q u i r e d  t o  e x t e n d  d ^ t a  
c o l l e c t i o n  t o  i n c l u d e  a l l  " r e p o r t a b l e  i n c i d e n t s "  i . e .  .in e ve n t  which 
pro d u c ed  an un pl an ne d  ha pp en ing o f  p o t e n t i a l  d an ge r  even though i f  di d 
no t  n e c e s s a r i l y  r e s u l t  in  an i n j u r y .
By u t i l i s i n g  t h e  report  form,  i n f o r m a t i o n  o f  ergonomic s i g n i f i c a n c e  can 
be e x t r a c t e d . By lo o k in g  a t  a l l  " r e p o r t a b l e  e v e n t s "  d a t a  i s  g e n e r a t e d  
from wh ich  mism atc hes  can be i d e n t i f i e d  l e a d i n g  t o  a d e s ig n  i n t e r v e n t i o n .  
P r e v e n t i o n  o f  i n j u r i e s  'upends on r e l i a b l e  sys tem s o f  a c c i d e n t  r e p o r t i n g  
and im p le m en t in g  s a f e t y  s t a n d a r d s . R e l i a b l e  ncr  u i e n t  and in  j ury  r e p o r t ­
i ng  i s  c r u c i a l  t o  a l l ow  e a r l y  r e c o g n i t i o u  of  h a z a rd o u s  s i t u a t i o n s  to  
e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  p r e v e n t i v e  m e a s u r e s , and to  a d v i s e  manage­
ment  a p p r o p r i a t e l y  on s a f e r  systen-,c o f  work (E dw ards, 1987).
Amo:!# ergonomists, occupational injuries can ind should be prcventnd
p r i m a r i l y  th ro u g h  improvomenls in t h e  working  e n v i ro n m e n t .  Even i f  im­
pr ove d s k i l l s  and s a f e r  b e h a v i o u r  can bo a c h i e v e d  t h r o u g h  edt icat  ion and 
t r a i i ' i u g  o f  w or ke rs  expos ed  t o  r i : , k ,  t h e permauont  «> 1 i m in a c io n  o f  common 
r i s k  f a c t o r s  r e q u i r n s  change s in  equipment d e s i g n  and in  work
o r g a n i s a t i o n .  Thi s  p h i l o so p h y  i s  w i d e l y  acc ept ed  f o r  t h e  s tu d y  o f  o c c u ­
p a t i o n a l  d i s e a s e s  and c o r r e s p o n d i n g  c o n t r i b u t i n g  f a c t o r s  ( a g e n c i e s )  in  
t h e  env i  rot  .nent such  as improper  w ork ing  p o s t u r e s , v i b r a t i o n ,  n o i s e ,  
p o l l u t a n t s  and  r a d i a t i o n .  However ,  d e s p i t e  t h e  d o m in a t in g  numbers  of  
o c c u p a t i o n a l  a c c i d e n t s  in  o c c u p a t i o n a l  i n j u r y  s t a t i s t i c s ,  o c c u p a t i o n a l  
a c c i d e n t s  a r e  o f t e n  looked upon d i f f e r e n t l y  as b e i n g  a r e s u l t  o f  "human 
e r r o r "  o r  "po or  workmanship” . As a r e s u l t ,  one doe s  n o t  c o n s i d e r  co n­
t r i b u t i n g  f a c t o r s  in  t h e  w or king env iro nm e nt  suc h as  poor  v i s i b i l i t y ,  
s l i p p e r y  s u r f a c e s ,  d e c e p t i v e  machine dynamics and s u p e n u m a n  t a s k  demands 
( S t r a n d b e r g ,  1983) .  Th is  a t t i t u d e  i s  p r o b a b ly  r e i n f o r c e d  by l e a r n i n g  
e f f e c t s :  one o r  a few r i s k  f a c t o r s  may be p r e s e n t  in  a  j o b  o r  t a s k  w i t h o u t
any a c c i d e n t  o c c u r r i n g  t h e  f i r s t  th ou san d t im e s  (Swa in,  1972).  T h u s ,
a c c i d e n t  p o t e n t i a l s  may be s t r o n g l y  u n d e r - r e p r e s e n t e d . C o n s e q u e n t ly ,  i f  
th e u l t i m a t e  g o a l  i s  t o  redu ce  i n j u r i e s  i n  g e n e r a l , p o s s i b l e  r e q u ir e m e n t s  
f o r  a c c i d e n t  p r e v e n t i o n  must be t a k e n  i n t o  ac co un t  by th e ergono mis t  
( S t r a n d b e r g ,  1983) .  The a p p r o p r i a t e  d e s i g n  o f  s a t e  equip men t  t o  p r e v e n t  
i n j u r i e s  i s  p er h ap s  t h e  most  i m p o r t a n t  p r e v e n t i o n  s t r a t e g y  a v a i l a b l e .  
While  o c c a s i o n a l  "human f a i l u r e ” i s  i n e v i t a b l e  and p r e d i c t a b l e  in  any work 
environment- ,  w he th e r  i t  r e s u l t s  in  i n j u r y  depends on how t h e  j ob  and t h e  
equipm ent  a r e  d e s i g n e d  ( B a k e r , Samkof ?, F i s h e r  and \ i r  B u re n , 1982)
T h is  s t u d y  w i l l  a t t e m p t  t o  i s o l a t e  t h e c a u s e s  o f  a c c i d e n t s  in  r e s t a u r a n t  
k i t c h e n s  which a r e  th o u g h t  to  be c a us ed  m ain ly  th ro u g h  bad d e s ig n  of  
k i t c h e n  e q u ip m en t .  The p r e s e n t  r e s e a r c h  w i l l  i n v o lv e  t h e  am algam ation
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of s a f e t y  and ergonomic d a t a  in  o r d e r  t o  dev e lo p  an a p p r o p r i a t e  and r i g ­
or ous  c o n c e p t u a l  f ramework t o  a na lyse a c t i v i t y  and k i ’ r.hen s a f e t y  in  i n ­
d u s t r i a l  k i t c h e n s .  W i th in  t h i s  frann-work mism atc hes  in i n t e r f a c e  d e s i g n  
w i l l  he i d e n t i f i e d  v i a  a q u e s t i o n n a i r e ,  which w i l l  be fo r m u l a t e d  in  a 
manner s i m i l a r  t o  t h a t  a d m i n i s t e r e d  by Adams, Barlow and H i d d l e s t o n e  
l l O S l ' .  The use o f  t h i s  q u e s t i o n n a i r e  w i l l  y i e l d  in  fo r m a t io n  t h a t  i s  
a l r e a d y  c a t e g o r i s e d  in  verms o f  i n j u r y  a g e r t t , a c t i v i t y  s u r r o u n d in g  th-i 
i n c i d e n t , immediate  c a us e o f  i n j u r y  and i n t e r f a c e  m a tc h in g .  The major  
ad va n ta g e  t o  u s i n g  t h i s  q u e s t i o n n a  i s  t h a t  t h e  a c c um ul at ed  d a t a ,  which
can he e a s i l y  a n a l y se d  and i n t e r p r e t e d  w i l l  r e v e a l  r e d e s i g n  n e e d s .  By 
r e c o g n i s i n g  t h e  im po rta nc e o f  fo c u s in g  on m ism atc hes  be tw een components 
o f  t h e  s y s t e m  i t  becomes i m p e r a t i v e  c h a t  a l l  i n c i d e n t s  which may o f f e r  
symptomati c  e v i d e n c e  o f  m a l f u n c t i o n  bo d e t e rm in e d .
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The prob lem o f  a c c i d e n t s  and s a f e t y  in  t h e  c a t e r i n g  i n d u s t r y  and ■ 
c i a l  k i t c h e n s  has  been b r o u g h t  t o  t h e  a t t e n t i o n  of  t h e  p r e s e n t  : 
by t h e  i n d u s t r y  who wish t o  i n v e s t i g a t e  t h e  c a u s e s . However ,  t h e  i n c i ­
d e n t s  o f  a c c i d e n t s  in  t h e  c a t e r i n g  i n d u s t r y , s p e c i f i c a l l y  in  commercial  
k i t c h e n s , a r e  d i f f i c u l t  t o  d e f i n e . From t h e  n a t u r e  o f  t h e  i n d u s t r y  a c ­
c i d e n t s  a r e  l i k e l y  t o  be small  s c a l e  and a s  a r e s u l t  won’t  n e c e s s a r i l y  
r e q u i r e  r e p o r t i n g .  T h u s , t h e r e  i s  s e v e r e  u n d e r r e p o r t i n g  and t h e  f u l l  
e x t e n t  o f  a c c i d e n t s  i s  t h e r e f o r e  no t  known d e s p i t e  t h e  f a c t  t h a t  t he  
prob lem i s  a  c o n t i n u o u s  o n e . Due t o  t h e  sm al l  s c a l e  n a t u r e  o f  a c c i d e n t s ,  
t h e r e  is  v e r y  l i t t l e  a v a i l a b l e  d a t a  from which t o  work.
I t  i s  s t r o n g l y  s u s p e c t e d  t h a t  from a n a l y s i n g  t h e  d a t a , p o o r l y  d e s ig n e d  
e qu ip m en t ,  poor  p r o c e d u r e s , and p o o r l y  p r e p a r e d  i n d i v i d u a l s  wi U  be 
i d e n t i f i e d .  From t h i s  g e n e r a t e d  d a t a  f u r t h e r  recommendat ions w i l l  be made 
i . y a r d i n g  a l t e r n a t i v e  d e s i g n s .
b5
in South  A f r i c a  w i t h  sp<-i i a  1 a l t  “ ill ion bo ing fo cu sed  on ergonomic pe:
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S a fe ty  in  t h e  C a te r in g  in d u s t r y
Development  o f  t he  S a f e ty  Movement:
Ac co rd in g t c  Dr Nico S tu t t .e r h e im ,  Chairman o f  N o r i s t o n ,  t h e r e  ha s  n ev e r  
b e f o r e ,  in  South  A f r i c a n  h i s t o r y ,  been a g r e a t e r  need f o r  t h e  i n t r o d u c t i o n  
o f  an a l l -  em bra cin g programme t o  improve s a f e t y  e f f i c i e n c y  ( S t u t t e r h e i m ,
1978) .
The N a t i o n a l  Oc cu pa t i on  S a f e ty  A s s o c i a t i o n  was i n c o r p o r a t e d  as a non ­
p r o f i t  company un der  S e c t i o n  21 o f  t h e  Companies  Act (Act  46 o f  l p62j  on
11 A p r i l  1951. T h i s  Act was su p e r s e d e d  by t h e  New Companies  Act o f  1973.
The S a f e t y  A s s o c i a t i o n  was formed at  i r e s u l t  of  t h e  l a r g e  number o f  a c ­
c i d e n t ;  i n  i n d u s t r y  and t h e  r e s u l t i n g  d r a i n  upon t h e  n a t i o n a l  economy and 
t h e  ' a b o u r  f o r c e ,  e s p e c i a l l y  t h e  s k i l l e d  l a b o u r  f o r c e .  At t h a t  t im e the  
Mine S a f e t y  Commit tee was e s t a b l i s h e d  by t h e  Chamber o f  Mines,  which made 
s a f e t y  pr op a gan da m a t e r i a l  a v a i l a b l e  t o  t h e  mine members o f  t h e  Chamber. 
In  Cape Town, t h e  South A f r i c a n  Red Cro ss  S o c i e t y  e s t a b l i s h e d  an In d u s ­
t r i a l  S a f e t y  d i v i s i o n  t o  s e r v e  t h e  Cape Town i n d u s t r i a l  a r e a  (NOS A 
Yearbo ok,  1976).
I n i t i a l l y  em ploye rs  c ou ld no t  o b t a i n  i n f o r m a t i o n  o r  a s s i s t a n c e  in  a c c i ­
d e n t  p r e v e n t i o n  from any l o c a l  s o u r c e .  As a r e s u l t  a com mit tee  was a p ­
p o i n t e d  t o  i n v e s t i g a t e  and r e p o r t  on ways and means t o  slow down th e 
i n c r e a s i n g  i n j u r y  r a t e .  The commit tee  g a t h e r e d  i n f o r m a t i o n  from v a r io u s  
so u :c a m , i n c l u d i n g  t h e  I n d u s t r i a l  A c ci den t  P r e v e n t i o n  A s s o c i a t i o n  of 
O n t a r i o ,  Canada ( I . A . P . A . ) ,  t h e  N a t i o n a l  S a f e t y  C o u n c i l ,  Ch icago ,  USA
( V S . L . )  and th e Royal S o c i e t y  fo r tho P reven tio n  o f  A c c id e n t s .  UK
(W'SPA).
During  l l>50 t h e  Workmen's Compensat ion Commissioner  v i s i t e d  v a r io u s  
o v e r s e a s  c o u n t r i e s  as  w e l l  as  s a f e t y  o r g a n i s a t i o n s .  On h i s  r e t u r n ,  t h e  
i n f o r m a t i o n  g a t h e r e d  was i n c o r p o r a t e d  i n t o  t h e  o r i g i n a l  c o m m i t t e e 's  r e ­
p o r t  and recommendat ions were made t o  form a South A f r i c a n  S a f e t y  A sso­
c i a t i o n .  The A s s o c i a t i o n  was l au nc hed  as an emplo yer  - employee 
o r g a n i s a t i o n  and i n c o r p o r a t e d  as a n o n - p r o f i t  company on t h e  11 A p r i l  
1951.
In S o u th  A f r i c a  to d a y  t h e t "  . a r e  two main a c t s  whic h ap p ly  t o  s i f e t y .  
These a r e  t h e  Machinery and O c c u p a t io n a l  S a f e t y  Act  (MOSA) (No 6 o f  1983) 
which i s  supp le m en te d  by t h e  Basi c  C o n d i t i o n s  o f  Employment Act (ECOEA).
The Mach inery  and O c c u p a t io n a l  S a f e ty  Act which was pr o m u lg at ed  in  1983 
r e p l a c e d  t h e  p r o v i s i o n s  o f  t h e  1941 f a c t o r y ,  Machinery and B u i I d i n g  Works 
Ac t .  T h i s  s t a t u t e  ha s  br ou gh t  ab out  a s i g n i f i c a n t  ch an ge in  a t t i t u d e  
t ow ar ds  h e a l t h  and s a f e t y .  For t h e  f i r s t  t im e s a f e t y  l e g i s l a t i o n  co v e rs  
a range o f  a c t i v i t i e s  which ha s  n ev e r  b e f o r e  been co v e re d .  P r e v i o u s l y  
s a f e t y  l e g i s l a t i o n  co v e re d  a c t i v i t i e s  in  f a c t o r i e s , shops and o f f i c e s . 
The new a c t  (MOSA) i n c o r p o r a t e d  t h e  a g r i c u l t u r a l  and d o m e s t i c  s e c t o r s  as 
w e l l .  However ,  MOSA does  no t  a pp ly in  r e s p e c t  o f  any pr e m ise s  t o  which 
t h e  Mines and Works Act a p p l i e s ,  and in  any e x p l o s i v e  f a c t o r y ,  o r  e x ­
p l o s i v e s  mag a zi ne,  which f a l l s  w i t h i n  t h e  meaning o f  t h e  E x p l o s i v e  Act.  
Another  maj or  p r o v i s i o n  o f  MOSA i s  t h a t  employees th em sel v es  can be i n ­
vo lv ed  f a r  more c l o s e l y  in  t h e  day t o  day management  o f  s a f e t y  and t h e  
p l a n n i n g  o f  s a f e t y  s t a n d a r d s , t h a n  was t he c a se in  terms o f  t h e  p re v io u s  
l e g i s l a t i o n  ( P i r o u ,  1986).
On.> o f  t h e  most  im p o rt a n t  p r o v i s i o n s  o f  MOSA i s  i lie p r o v i s i o n  which r e -  
I f itps  t o  t he d e s i g n a t i o n  o f  s a f e t y  r e p r e s e n t a t i v e s .  S a f e t y  r e p r e s e n ­
t a t i v e s  must  be a p p o i n t e d  fo r  ev e r y  100 employees and where t h e r e  a r e  two 
o r  more s a f e t y  r e p r e s e n t a t i v e s ,  a s a f e t y  com mit tee  must  be e s t a b l i s h e d .  
The s a f e t y  r - r r e s e n t a t i v e s  a r e  d e s i g n a t e d  f o r  a p e r i o d  d e t e r m in e d  by th e 
emplo yer  and t h e  s a f e t y  r e p r e s e n t a t i v e s  must  be a c q u a i n t e d  w i th  t h e  c o n ­
d i t i o n s  a t  t h e  w ork p la ce  and must work f o r  t h e  emplo yer  i n  a  f u l l - t i m e  
c a p a c i t y .
S a f e t y  r e p r e s e n t a t i v e s  have t h r e e  im p o r t a n t  f u n c t i o n s .  F i r s t l y  t h e y  must 
i n s p e c t  t h e  w o r k p la c e ,  equipment  and mac hine ry  a t  l e a s t  once  a month w i t h  
a view t o  t h e  s a f e t y  o f  t h e  w o r k p la ce  and t h e  m achinery and e q u i p m e n t . 
S e c o n d ly ,  s a f e t y  r e p r e s e n t a t i v e s  must  b r i n g  t o  t h e  a t t e n t i o n  o f  a s a f e t y  
commit t e e  o r  t h e  employer  any t h r e a t  o r  p o t e n t i a l  t h r e a t  t o  t h e  s a f e t y  
o f  t h e  emp loyee .  T h i r d l y ,  any a c c i d e n t  must  be r e p o r t e d  t o  t h e  De partment  
of  Manpower I n s p e c t o r  where t h e  a c c i d e n t  ca u sed  the  d e a th  o f  t h e  w o r k e r , 
co u ld  have  c a used  t h e  d e a t h  o f  t he w o r k e r , r e s u l t e d  in  a  w or ker  l o s i n g  
c o n s c i o u s n e s s , i n j u r y  o r  t h e  l o s s  o f  a  l imb,  o r  r e s u l t e d  in  t h e  worker  
becoming i l l  and re m a in in g  o f f  work f o r  a t  l e a s t  f o u r t e e n  d a y s .
The s a f e t y  co mmit tee s  a r e  r e q u i r e d  t o  make recommendat ions t o  t h e  employer  
on s a f e t y  m a t t e r s , comp il e  r e p o r t s  f o r  t h e  i n s p e c t o r  on f a t a l  o r  i n j u r i o u s  
a c c i d e n t s , and c a r r y  o u t  any t a s k s  r e l a t i n g  t o  s a f e t y  m a t t e r s .
MOSA a l s o  p r o h i b i t s  t h e  s a l e  o f  any m achinery and equipment  where t he  
s a f e t y  r e q u i r e m e n t s  have been s t i p u l a t e d  b u t  have n o t  been com pl ied  w i t h .
However , as  F i s h e r  (1986)  p o i n t s  o u t ,  t h e r e  a r e  c e r t a i n  a r e a s  which ar e  
n o t  as c l e a r  as  th ey  may a p p e a r . F i r s t l y  as  has  been p o i n t e d  o u t  in
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p r e v io u s  c h a p t e r s , t h e f a c t o r s  c o n t r i b u t i n g  t o  t h e  d e s i g n  o f  s a f e  u o rk  
a r e  move complex th an  j u s t  t h e  s im p le r e s p o n s i b i l i t y  of  t h e  em ploye r  and 
e m p lo y e e . They c a l l  f o r  s p e c i f i c  technical e x p e r t i s e  in  bot h d e s ' g n  and 
d e v e l o p m e n t s . T h u s , t h e  k in d  o f  em ploy er /e m ploy e e c o n t r a c t  promoted by 
t h e  Act i s  r a t h e r  a l i m i t e d  one.  I.mployers a r e  d i r e c t l y  r e s p o n s i b l e  fo r  
a lm o s t  a l l  p r o c e d u r a l  co m p l i a n c e ,  i n c l u d i n g  e n s u r i n g  p r o p e -  w or king  o f  
s a f e t y  co m m i t te es  and s a f e t y  r e p r e s e n t a t i v e s ,  t h u s  p r e s e r v i n g  and m ai n ­
t a i n i n g  t h e  "management  p r e r o g a t i v e  " f o r  s a f e t y  and h e a l t h .  The em­
p l o y e e s  r o l e  i s  t o  "work ca r t -T u l ly  " and t o  respond imme dia te ly  i f  a 
t h r e a t  t o  h i s  o r  h e r  w e l l - b e i n g  comes t o  h i s  o r  he r  n o t i c e .  I f  such a 
t h r e a t  i s  d e t e c t e d  b e f o r e  any i n j u r y  o r  damage oc c u rs  i t  i s  th en  l e f t  t o  
t h e  em pl oy er  t o  e n s u r e  re m e d ia l  a c t i o n .
A sec ond  a r e a  which i s  no t  as  c l e a r  as  i t  may ap pe ar  i s  t h e  a p p a r e n t  i n ­
v i t a t i o n  f o r  employee p a r t i c i p a t i o n  th ro u g h  t h e  r o l e  o f  s a f e t y  r e p r e s e n ­
t a t i v e  . MOSA c o n f u s e s  " r e p r e s e n t a t i v e "  w i th  d e l e g a t e  ( F i s h e r ,  1986).  
The o n ly  re q u ir e m e n t  f o r  t e c h n i c a l  e x p e r t i s e  in  t h e  r o l e  i s  
f a m i l i a r i s a t i o n  w i t h  " h i s  own" w or k p la c e .  So t e c h n i c a l  knowledge i s  layed 
down as  a p r e r e q u i s i t e .  In a d d i t i o n ,  s h o u ld  t h e  s a f e t y  r e p r e s e n t a t i v e  
o r  s a f e t y  co m m it te e  f a i l  t o  do a n y t h i n g  r e q u i r e d  o f  them by t h e  Act t h e y  
w i l l  no t  i n c u r  c i v i l  l i a b i l i t y .  The comp ul sion  f o r  a s a f e t y  r e p r e s e n ­
t a t i v e  t o  n o t e  o r  r e p o r t  a n y t h i n g ,  t h u s  becomes weaker  t h a n  might  be im­
p l i e d  by t h e  m a n i f e s t  i n t e n t i o n  o f  MOSA.
Myers and S t e i n b e r g  (1986)  s e e  t h e  new l e g i s l a t i o n  as n o t  p r o v i d i n g  s i g ­
n i f i c a n t  c o n c e s s i o n s  t o  w o r k e r s . Thu l e g a l  p r o v i s i o n s  can he see n as  
r e i n f o r c i n g  t h e  m u t u a l l y  b e n e f i c i a l  s t a t e / m an a g em en t  r e l a t i o n s h i p s  and 
t h e i r  j o i n t  d o m in a t io n  o f  l a b o u r .  Management 's  p r o d u c t i v i t y  co n c e rn s  a r e  
e v i d e n t  in  t h a t  t h e new laws do not permit work s to p p a g e s  o ve r  u n s a f e
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.ork, do not promolw korkor& orxini^aiion in co:uinc'.ion kill; li»j|Lh and
s a i> i y I s s u e s  and a t t e m p t  t o  i -xevc: so c o n t r o l  o ve r  i ioa ’ ih  and s a f e t y  
t r a i n i n g  and o t h e r  a c t i v i t i e s  at work.  The A c t ' s  new f e a t u r e s ,  t o g e t h e r  
w i th  t he weak c h a r a c t e r  of  woikerr , r i g h t s  c o n t a in e d  in i t ,  s e r v e  t o  
u n d e r c u t  s h o p f i o o r  s a f e t y  a c t i v i t y  and t o  d i v e r t  c o n f l i c t  i n t o  b u r e a u ­
c r a t i c  managem ent-dom inate d c h a n n e l s . A c ci d en t  s t a t i s t i c s  w i l l  dr op  a r ­
t i f i c i a l l y  in  t h e  f u t u r e ,  as  o n ly  a c c i d e n t s  r e s u l t i n g  in  l o s s  of  mo^e th an  
f o u r t e e n  days w o r k - t i n e  w i l l  be r e p o r t a b l e  (Myers and S t e i n b e r g ,  1986) . 
In  a d d i t i o n  t h e  Machinery and O c c u p a t io n a l  S a f e t y  Act i s  s ee n t o  be 
w i t h o u t  e s s e n t i a l  r e g u l a t i o n s .  That p a r t  o f  t h e  Act and i t s  r e g u l a t i o n s  
which a r e  in  f o r c e  p r o v i d e  o n ly  t h e  fu n d a m e n tal s  o f  a l e g i s l a t i v e  fr am e­
work . The d e t a i l , c r i t e r i a  and in s t a n c e s  which w i l l  d e f i n e  t h e  p a r a m e te r s  
o f  a c c e p t a b l e  s a f e t y  c o n d i t i o n s  and s t an da r d; ;  a r e  y e t  t o  be e s t a b l i s h e d  
th ro u g h  t h e  c o u r t s . F u r t h e r m o r e , w or ker s  who have been ex c lu d ed  from t h e  
Bf'EA a r e  g e n e r a l l y  i s o l a t e d  and u n o r g a n i s e d  such as s e a s o n a l  w or ke rs  who 
a r e  im p o rt a n t  in  t h e  c o n t e x t  o f  .he food i n d u s t r y  (Mv . s and S te ' n b e r g .  
1986) .
An a r e a  whic h d e m o n s t r a t e s  one o f  t h e  p o t e n t i a l  c o s t s  o f  accider i- .s i s  t h a t  
o f  workmens c o m pe nsa t io n.  Because a c c i d e n t s  may occur in  k i t c h e n s  which 
may g i v e  r i s e  t o  c l a im s  f o r  co m p e n sa t io n ,  i t  i s  n e c e s s a r y  t o  re vi ew  t h e  
law r e g a r d i n g  workmens com pe nsa t io n.
One o f  t h e  g r e a t e s t  c o s t s  t o  i n d u s t r i e s  o f  a l l  t y p e s  i s  t h e ev ergro w ing  
c o s t  of  p a y i n g  workmen's  co m pe nsa t ion to  wo rk er s  who become i n j u r e d  on 
t h e  j o b  ( S t r o b l ,  1984) .  The Workmen’ s Compensat ion A c t , 1941,  made p r o ­
v i s i o n  f o r  f i n a n c i a l  s u p p o r t  t o  workmen who s u s t a i n  i n j u r i e s  o r  c o n t r a c t  
i n d u s t r i a l  d i s e a s e s  a r i s i n g  from t h e i r  employment  o r  t h a t  t a k e  p l a c e  in 
t h e  c o u r s e  o f  t h e i r  employment  and t h a t  g i v e  r i s e  to  med ica l  ex pe nses
i: T  i c m p o i d - y  o r  y p rz A iu ' rn  u i  . I n  ca; .  s  o f  i  f a t . i ]
if n i l  o r  dMMth c a u s n d  by  an  < i. ipj ' .  i o n a l  i l i .  < , o * , |x n au  ni i s  | i a i d
t o  . w o r k m a n '*  d m pp i id a nt l r n ) .  Compn . a t  i o n  a n d  a m di c . .  « 'x p e n :o s  In  r r ^ p p c L
of  m j u r e d  workmen a r e  pa 1 our  of t i .e  A c ci den t  Fund, wh, h was e s t a b -  
iishrd in te r w  of Secilon 66. witb the exception of payments in reaped 
of  employees o f  t he  s "a t a  and o t h e r  em ploye rs  who a r e , in  te rm s  of S e c t i o n  
’■), exempted from c o n t r i b u t i n g  t o  t he Fund and a r e  th e m s e lv e s  r e s p o n s i b l e  
lor payment* as prescribed in the Act (Report of the Department of Man­
power, 1986).
The Act provides for a numhwr of benefits - temporary total disablement, 
peimauent disablement, amount of comunnsatIon whan a worknen dims and 
medical expenses (Report of the Depar-*ent of Manpower, l9Re Compen­
sation lor tesyorarv total iisablemen-: in respect of ahsen'* from work 
«- a r e s u l t  o f  an accident p a y a o i t o  all workmen in  t he form o f  pe -  
 ^ '^ic nayt-jnts calculatwi at -1". a kman's monthly earnings up to 
Kmb p,-" month plus ot 4uc' » a m n g s  in excess of R600 up to Rl 300
per month. Th# maximum compensv: ^n or temporary liisablement is therm­
ion- RB00 |er month, Compenn.r -n u. respect of permanent dixahlament 
: all workmen la paid as i lusr Jim i; the degree of such disablement
is 30% or l"ss The mmcinr of compensuwn for 30", permanent disablement 
is 1(9 000 If the workman .as ctn.in# Rr3C d his earnings. kharm the 
degree oi persmnent diNaui-wenl s less lhan 30% the lump sum is reduced 
proportionately. If the dagree o- pnrsianent dlsanlnment is more than 30%, 
compensa .on takes the :orc ol monthly pension. The maximum monthly 
pension for 100% daswRe permanent uisahlemcnt is K800. If the degree of 
i workman's permanent disahlemen! .s less than 100% but more than 30%. a 
pro rata pension is payable.
i •' ,1 workman d i e s  as a r o s u l t  of  an a c c i d e n t ,  h i s  widow, i f  lie l ea ves  one,  
i s  e n t i t l e d  t o  t h e  payment  o f  a lump sum o f  RdOO o r  tw ice  h i s  monthly 
e a r n i n g s ,  w h ich e v er  i s  t h e  l e s s e r , and a month ly p e n s io n  e q u i v a l e n t  to  
40% o f  t h e  p e n s i o n  t h a t  would have  been awarded t o  t h e  workman had he been 
t o t a l l y  and p e r m a n e n t ly  d i s a b l e d .  Each c h ; Id u nder  e i g h t e e n  y e a r s  o f  age 
i s  e n t i t l e d  t o  a month ly pe n s io n  e q u i v a l e n t  t o  20% o f  t h e  p e n s io n  t h a t  
would have been  awarded t o  t h e workman had he beer, to* i l l y  and p e r ma ne nt ly  
d i s a b l e d ,  p r o v i d e d  t h a t  t h e  p e n s io n s  p a y a b le  t o  t h e  widow and c h i l d r e n  
in  t o t a l  do n o t  ex ceed  the  amount o f  t h e  p e n s io n  t h a t  would have  been 
awarded t o  t h e  workman had he been  100% p e r m a n e n t ly  d i s a b l e d .  I f  the 
widow r e m a r r i  * s , h e r  p e n s i o n  c o n t i n u e s  unchanged  and on ly  t e r m i n a t e s  a t  
h e r  d e a t h . A c h i l d ' s  p e n s io n  c o n t i n u e s  until t h e  age o f  e i g h t e e n  y e a r s . 
An a l l o w a n c e  n o t  ex c e e d in g  R650 may be p a id  tow ar ds  t h e  n e c e s s a r y  b u r i a l  
ex pe ns es  f rom t h e  A c ci d en t  Fund. The f o u r th  b e n e f i t  p ro v id e d  f o r  by the  
Act i s  t h a t  a l l  r e a s o n a b l e  ex pe ns es  i n c u r r e d  by o r  on b e h a l f  o f  a  workman 
in  r e s p e c t  o f  med ic a l  t r e a t m e n t  n e c e s s i t a t e d  by an a c c i d e n t  may be d e ­
fr a y e d  from t h e  A c ci d en t  Fund (R ep or t  o f  t h e  Department  o f  Manpower, 
1986) .
The I n d u s t r i a l  Aid S o c i e t y  makes a  number o f  comments r e g a r d i n g  th e 
Workmen's Compensat ion Ac t .  The main c r i t i c i s m  i s  t h a t  most o f  t h e  pe op le  
who have a c c i d e n t s  ar e  l a b o u r e r s  who e a r n  ver y  l i t t l e .  As a r e s u l t  t h e i r  
c o m pe ns a t io n w i l l  be ver y  l i t t l e  as  t h e  com pe nsat ion i s  bas ed  on t h e  wages 
a  p e r s o n  was g e t t i n g  a t  t h e  t i m e of  t h e  a c c i d e n t .  The A c t ,  in  a d d i t i o n ,  
e x c lu d ed  p e o p le  sue. , as  d o m es t i c  w o r k e r s , c a s u a l  w o r k e r s , s e l f - e m p l o y e d  
p e o p le  and h ig h e a r n e r s . Ot her  a r e a s  which a r e  n o t  co ve red  by t h e  Act 
a r e  t h e  fo l l o w i n g :
- The Act does no t  make p r o v i s i o n  f o r  t he  payment  o f  f u l l  wages f o r  t he
—■
p r r  i u J  uF 11In o s q .
- Tlim Act do** noi cjm)ipnsAlo workfrr for ;;j:n f!iid suffeiing.
- Corapr.nsQtion i s  not paid a c c o r d i n g  t o  t h e  w o r k e r ' s  a b i l i t y  t o  f i n d  
a n o t h e r  j o b  in  t h e  f u t u r e  due t o  i n j u r y  which h e / s h e  has  i n c u r r e d  
e . g . , l o s s  o f  an e y e ,
- P en s io n s  p a i d  arc n ot  in  l i n e  w i th  t h e  c o s t  o f  l i v i n g .
- The Act  do es  no t  promote health and s a f e t y  at wo k.
( I n d u s t r i a l  Aid S o c i e t y ,  1986)
The area o f  s a f e t y  w i t h i n  t he  c a t e r i n g  i n d u s t r y  w i l l  now be expanded upon 
b e a r i n g  in  mind ergonomic c o n s i d e r a t i o n s .
A c co rd ing  t o  t h e  C a t e r i n g  A s s o c i a t i o n  o f  Sc i t h  A f r i c a  ( C a s a ) ,  t h e  l oc a l  
c a t e r i n g  i n d u s t r y  c o n s i s t e d , i n  terms o f  a r e c e n t  c o u n t ,  of  1 373 h o t e l s ,  
856 h o s p i t a l s , 2 450 c a n t e e n s , 1 840 r e s t a u r a n t s ,  7 325 f a s t - f o o d  in d e ­
p e n d e n t s  ( i n c l u d i n g  c a f e s )  and 650 f a s t - f o o d  c h a in  o u t l e t s . I n d i c a t i o n s  
we re g i v e n ,  in  a  r e p o r t  by Bus ines s  M a r k e t in g  I n t e l l i g e n c e ,  t h a t  t h e  t o t a l  
an n u a l  c a t e r i n g  e x p e n d i tu r e  was appro-  i t e l y  Rl ,5 b i l l i o n .  The h o t e l  
i n d u s t r y  i s  e s t i m a t e d  t o  be r e s p o n s i b l e  f o r  a p p r o x im a te l y  Rl 1 m i l l i o n  
t u r n o v e r  p e r  annum, r e s t a u r a n t s  Rl 15 m i l l i o n ,  c a f e  and f a s t - f o o d  i n d e ­
p en d e n t s  R172 m i l l i o n ,  she be ens  R15 m i l l i o n ,  c a n t e e n s  R295 m i l l i o n  and 
t h e  m in ing in d u s t r y  R317 m i l l i o n  pe r  annum.
Thus ,  i t  i s  c l e a r  t h a t  t h e  food s e r v i c e  i n d u s t r y  in  South  A f r i c a  i s  l i k e l y  
t o  be one o f  t h e  f a s t e s t  growing in  t h e  ne x t  d e c a d e . Hence i t  can be 
assumed t h a t  t h e r e  w i l l  be a l a r g e  amount of  a c c i d e n t s  in  t h i s  i n d u s t r y  
( F e d i c s  C o r p o r a t e  R e p o r t ,  1985)
Tix- p r o v i s i o n  u i  food in  Urn c a t e :  ing i n d u s t r y  sho« s a v a r i e t y  of  s c op e .  
1'he v a r i o u s  t y p e s  of c a t e r i n g  e s t a b l i s h m e n t s  may be l i s t e d  as (ol lo s-s :  
h o t e l s ,  h o s p i t a l  c a t e r i n g ,  r e s i d e n t i a l  s c h o o l s ,  c o l l e g e s ,  h o ; t e l s ,  
l unc he on  c l u b s ,  r a i l w a y  c a t e r i n g ,  r e s t a u r a n t s ,  s c h o o l  mea ls  s e r v i c e ,  i n ­
d u s t r i a l  c a n t e e n s ,  a i r c r a f t  c a t e r i n g ,  c a t e r i n g  o u t  a t  s e a ,  l i c e n s e d  
ho u ses  These may be group ed  as
(a )  h o t e l s  and r e s t a u i u n t s
(b)  w e l f a r e  and i n d u s t r i a l  c a t e r i n g
(c )  t r a n s p o r t  c a t e r i n g
(d)  o t h e r  a s p e c t s  o f  c a t e r i n g .
I t  i s  w i t h  t h e  f i r s t  gro up  t h a t  t h i s  s t u d y  co n c e rn s  i t s e l f .  T h e r e f o r e ,  
c e r t a i n  a r e a s  o f  t h e  f i r s t  w i l l  be c r i e f l y  expanded upon (K inton  and 
C e s e r a n i ,  1976)
No t e  Is  and R e s t a u r a n t s
Ho'aim a r e  r e s i d e n t i a l  and most o f  them w i l l  p r o v i d e  b r e a k f a s t s ,  l u n c h e s ,  
t '  as  and d i n n e r s .  R e s t a u r a n t s  w i l l  va r y w i th  t he  ki n d s  o f  mea ls  they 
s e r v e .  Some w i l l  s e r v e  a l l  t y p es  o f  mea ls  w h i l e  o t h e r s  w i l l  be r e s t r i c t e d  
t o  t h e  s e r v i c e  o f  lunch and d i n n e r .  There a r e  many co n c e rn s  h a v in g 
c a t e r i n g  e s t a b l i s h m e n t s  s p r e a d  o v e r  wide a r e a s  and in some c a s e s  o v e r  t he  
whol e c o u n t r y .  These a r e  c h a i n - c a t e r i n g  o r g a n i s a t i o n s  and a r e  p r e v a l e n t  
in  South  A f r i c a .  These r e s t a u r a n t s  o f t e n  se r v e  l u n c h e s ,  t e a s ,  d i n n e r s  
and morning c o f f e e .  In a d d i t i o n  th ey  s e r v e  as s n a c k  b a r s  and c a f e t e r i a s  
(K in to n  and C e s e r a n i ,  1978)
In t h e  c o n s t r u c t i o n  o f  b u i l d i n g s  fo r  c a t e r i n g  p u rp o s e s  a wide ra nge  of  
s t r u c t u r a l  methods and m a t e r i a l s  a r e  employed.  When i t  i s  c l e a r  t h a t  t he  
b u i l d i n g  f u l f i l s  i t s  pr im ar y f u n c t i o n  as a s h e l l  o r  imperv ious box,  the 
i n t e r n a l  ar ra n g e m en t s  which co u ld  be s u i t a b l  f o r  food p re m ise s  can be
, :
t.o::;, id e r o r i . I l  i s  ob v io us  t h . i t  a ki lv.hosi s l ionld be oh t h e  same s t o r y  as 
aiul adjoin, the dining room, although this is not always the case. The
d e l i v e r y  o f  s t o r e s  and r e f u s e  removal  i s  e a s i e r  irom g ro und f l o o r s , how­
e v e r  the n a t u r a l  l i g h t i n g ,  v e n t i l a t i o n  and ou t  look a r e  u s u a l l y  b e t t e r  on 
upper  s t o r e y s  (Hobbs and G i l b e r t ,  1982).
The d e s i g n ,  c o n s t r u c t i o n  and equip men t  o f  a commercial  k i t c h e n  sh o u ld  
s a t i s f y  two b a s i c  c r i t e r i a  - f i r s t , t h e  p rop osed  menu and s c a l e  o f  o p e r ­
a t i o n ,  and s e c o n d , t h e  i n t e n d e d  method o f  c l e a n i n g  t h e  p re m is e s  and 
eq uipm ent  (Hobbs and G i l b e r t ,  1982).  In a d d i t i o n  one must c o n s i d e r  t he  
s a f e t y  and her  1th of  wo rk er s  as a c c i d e n t s  do happen in  k i t c h e n s  (L ia n ,  
1981) .
The J o h a n n e s b u rg  C i t y  H e al th  D e p a r t m e n t , fo 
o f  r e g u l a t i o n s  r e g a r d i n g  k i t c h e n  l a y o u t  and d e s ig n  o f  equip men t  f o r  c a f e s , 
r e s t a u r a n t s  and e a t i n g  h o u s e s . (See Appendix 1)
Th er e i s  c e r t a i n  equipment  which i s  g e n e r a l l y  used  in  l a r g e  s c a l e  com­
m e r c i a l  k i t c h e n s  as  w e l l  as r e s t a u r a n t  k i t c h e n s .  For  t h e  pu rp o se s  o f  the 
t h i s  w i l l  be expanded upon.
K i t c h e n  equipment  may be d i v i d e d  i n t o  t h r e e  categories:
1. Large equipment  c o n s i s t i n g  o f  i tems such as s t e a m e r s , b o i l i n g  p a n s , 
f i s h  f r y e r s , s i n k s  and t a b l e s .
2. M ec han ica l  equipment  c o n s i s t i n g  o f  i terns  such as  p e e l e r s ,  m i n c e r s , 
m ix er s  , r e f r i g e r a t o r s  and d i s h w a s h e r s .
3. U t e n s i l s  and small  equipment  c o n s i s t i n g  of  i tems such  as p> s , pans 
w h i s k s , bow ls ,  kn iv e s  and s p o o n s . (See Appendix 2)
( K in to n and Ces eran , 1978)
HiiA kind of equipment can or ha%Jidoi:s. TlniN. caro must he
tikrn in the design and subsequent use of ihe equipment.
It. i s  s i g n i f i c a n t  a t  t h i s  point to n o te  what c o n s t i t u t e s  t h e  South  A f r i c a n  
Bureau o f  S t a n d a r d s  c r i t e r i a  f o r  p r e p a r a t i o n  o f  a s p e c i f i c a t i o n .  "Na­
t i o n a l  s t a n d a r d  s p e c i f i c a t i o n s  a r e  d r a f t e d  by co mmit tee s  o f  e x p e r t s  r e p ­
r e s e n t a t i v e  of m a n u f a c t u r e r s , consumers  and o t h e r  i n t e r e s t e d  
o r g a n i s a t i o n s ,  who d e c id e  on a b a s i s  of  c o n s e nsus on a s p e c t s  such  as 
q u a l i t y ,  m a t e r i a l ,  c o m p o s i t io n ,  s a f e t y ,  d u r a b i l i t y ,  per fo rm an c e and 
t e s t i n g .  The com mit tee  s t r i v e s , oy t h e  e l i m i n a t i o n  o f  u n n e c e s s a r y  v a r i e t y  
and t h e  s e l e c t i o n  o f  t h e  opt imum v a l u e  l e v e l ,  t o  s p e c i f y  a  p r o d u c t  t h a t  
w i l l  e n s u r e  b e s t  v a l u e  f o r  money" (SABS, 1985; p 5 ) .  The q u e s t i o n  inune- 
d i a t e l y  a r i s e s  o f  how s a f e t y  a s p e c t s  can be d e c id e d  on a b a s i s  o f  c o n ­
se n su s  . In a d d i t i o n ,  ergonomic c o n s i d e r a t i o n s  in  g e n e r a l  do no t  form a 
p a r t  o f  SABS a p f W a n c e  s t a n d a r d s  ( F i s h e r  and Levi n,  1987) .
The g e n e r a l  r e q u ir e m e n t  o f  the comp ul so ry s t a n d a r d  s p e c i f i c a t i o n  i s  t h a t  
such a p p l i a n c e s ;  - " s h a l l  be f r e e  from e l e c t r i c a l  and m ec h a n ic a l  h a z a r d s , 
i n c l u d i n g  s h a r p  e d g e s ,  bu rn s and s i m i l a r  d e f e c t s  t h a t  might  c a u s e  i n j u r y  
t o  a u s e r . . .  s h a l l  be so d e s i g n e d  and c o n s t r u c t e d  t h a t  t h e  r i s k  o f  f i r e ,  
or  o f  m ec h a n ic a l  damage o r  o f  b o t h , t h a t  im pai rs  s a f e t y  as  a r e s u l t  o f  
abnormal  o r  c a r e l e s s  o p e r a t i o n ,  i s  so r e d u c e d . . .  s h a l l  be so c o n s t r u c t e d  
t h a t  a c c i d e n t a l  ch a ng in g  o f  t h e  s e t t i n g  o f  a . . .  c o n t r o l  d e v i c e  i s  not  
p o s s i b l e  i f  t h i s  can r e s u l t  in  a h a z a r d "  (Government  G a z e t t e , No.7464,
1981)
I t  may be t h e n , t h a t  t h e r e  i s  c o n s i d e r a b l e  scope f o r  t h e  deve lopment  of  
ergonomic guidelines within standards for d e s i g n  of electrical appliance#
in g e n e r a l . An im porta n t  feature o f  such g u id e l in e : ;  would he t he pay-
civ.) log)  i ;i 1 components o f  c o n t r o l  s t e r e o t y p e s  and d i sp lay - con t  ro  1 compat­
i b i l i t y  ( F i s h e r  and L e v i n , 1987)
In t h e  d e s i g n  o f  k i t c h e n  e q u i p m e n t , a number of  recommendat ions can be 
made. In  an i n t e r v i e w  w i th  Gordon T u c k e t t ,  D i r e c t o r  o f  F o o d s e r v i c e  Design 
(FEDICS) , a number o f  d e s i g n  s u g g e s t i o n s  were made ( 1987).  R e ga r di ng  t i l t  
pan s and f r y e r s , a t h e r m o s t a t  sh o u ld  be i n c o r p o r a t e d  in  o r d e r  t o  c o n t r o l  
food t e m p e r a t u r e . An o v e r r i d i n g  t h e r m o s t a t  a tjould a l s o  be i n c lu d e d  t o  
c o n t r o l  t h e  t h e r m o s t a t  s h o u ld  i t  wear  o r  b r e a k , t h u s  c u t t i n g  o f f  t h e  
p ow e r. L i q u id  o i l  o r  f a t  equip men t  sh o u ld  a l s o  always have t h i s  f e a t u r e . 
In any t i l t i n g  eq u ip m e n t , s p e c i a l  a t t e n t i o n  must be p a id  t o  t h e  a r e a  of  
p o u r . The t i l t  sh o u ld  s t a r t  as  c l o s e  t o  t h e  equip men t  as p o s s i b l e  in  o r d e r  
t o  av o id  s p i l l a g e .  A f l o o r  d r a i n  s h o u ld  always be d e s i g n e d  t o  s u i t  t he  
equ ipment  which w i 1 1 be u s e d . D r a in s  sh o u ld  i d e a l l y  be s t a i n l e s s  s t e e l  
and g r i d s  s h o u ld  be no more th an  1m i n  l e n g t h  in  o r d e r  t o  f a c i l i t a t e  ea sy 
h a n d l i n g  f o r  c l e a n i n g  p u r p o s e s .
f  pi ipmcnl  s h o u ld  be d e s ig n e d  in  such  a way t h a t  t h e r e  s h o u ld  he no l a r g e  
p r o j e c t i o n s .  Taps and c o n t r o l  knobs s h o u ld  be f l u s h  w i t h  t h e  eq u ip m e n t , 
e s p e c i a l l y  w i t h  p o t e n t i a l l y  ha z a rd o u s  b o i l i n g  w a te r  u r n s . H e r e , a good 
s a f e t y  f e a t u r e  would be t h e  t a p  s p r i n g i n g  back as  soon as i t  i s  l e t  go.
Anot her  p o t e n t i a l l y  da ng erous  p i e c e  o r  equipment  i s  t he  c o n v e n t io n a l  oven 
which has  a dr op  down oven d o o r . T h is  has  two c l e a r  d i s a d v a n t a g e s , a c ­
c o r d in g  t o  T u c k e t t . F i r s t l y ,  t h e  door  may be used  as  a s u r f a c e  when 
dro pp e d.  In t u c h  a p o s i t i o n  i t  can a l s o  be t he  c a us e of  a f a l l  bec au se
Anotluu- p o t e n t i a l  hazard in k i t c h e n s  i s  h o t  p o t s .  Chefs  sh o u ld  be t r a i n e d  
t o  a d v i s e  the k i t c h e n  wor ker s  t h a t  t h e  po t  i s  h o t . A t r a d i t i o n a l  way of  
d o in g  t h i s  i s  by s p r i n k l i n g  f l o u r  o v e r  t h e  h a n d l e . Pe rha ps  a t h e r m o s t a t  
co u ld  be i n c o r p o r a t e d  i n t o  t h e  d e s i g n  o f  k i t c h e n  p o t s  which would glow 
red  vo i n d i c a t e  h e a t ,  and r e v e r t  t o  b l u e  o r  g r e e n  t o  i n d i c a t e  a r e t u r n  
t o  room t e m p e r a t u r e .
T u c k e t t  a d v i s e s  t h a t  wh ereve r  p o s s i b l e  s t e p s  s h o u ld  be a v o ide d i n  k i t c h ­
ens . These, a r e  o n l y  a  fe u  o f  t h e  h a z a r d s  i n t r o d u c e d  th r o u g h  the. d e s i g n  
o f  eq uipm ent  ( T u c k e t t , 1987).
P e r s o n a l  i n j u r y  i n  k i t c h e n s  may r e s u l t  f rom c u t s ,  b u r n s , s c a l d s ,  ( t h e  
d i f f e r e n c e  between t h e  two b e i n g  t h a t  b u r n s  a r e  c a used  by d r y  h e a t ,  ho t  
f a t  o r  o i l  and s c a l d s  a r e  c a us ed  by m oi st  h e a t ) ,  l i f t i n g  i n j u r i e s  c a u s in g  
S t r a i n s , f a l l i n g  o b j e c t s , e l e c t r i c a l  sh o ck s  and f a l l s .
The c a u s e s  o f  a  number o f  t h e s e  i n j u r i e s  w i l l  now be expanded u pon. Cu ts  
can be c a used  m a in ly  th ro u g h  f a c t o r s  su ch  as  b l u n t  k n iv e s  and br oke n 
g l a s s .  Burns and s c a l d s  can be c a us ed  m ain ly  th ro u g h  f a u l t y  e l e c t r i c a l  
e q u i p m e n t , f a u l t y  l i g h t i n g  o r  ga s  e q u i p m e n t , as a  r e s u l t  o f  f i r e  , h o t  
w a te r  f rom gas o f  e l e c t r i c  w a te r  h e a t e r s  and s p i l t  b o i l i n g  l i q u i d s  (NOSA).
The c a u s e s  o f  i j  r e s  it, k i t c h e n s  i s  an a r e a  of  co n c e r n .  F i r e s  a r e  ca us ed  
by f a u l t y  e l e c t r i c a l  w i r i n g ,  open f l a m e s ,  o v e r h e a t i n g  o f  eq u ip m e n t , 
s p o n ta n e o u s  c o m bus t i on ,  ( o i l  soa ke d w a s t e ) , and i n a d e q u a te  p r e c a u t i o n s  
in t h e  v i c i n i t y  o f  c o m b u s t ib le  m a t e r i a l s  and i 1 amenable g as e s  (NOSA pam­
p h l e t  no.  350) .  In a d d i t i o n ,  l ac k  o f  funda men tal  ergonomics in  t h e  de s ig n  
o f  d o m e s t i c  co o k e rs  f o r  t h e South  A f r i c a n  u s e r  p o p u l a t i o n ,  c r e a t e s  un ­
n e c e s s a r y  prob lems f o r  t h e  u s e r  ( F i s h e r  and Lev i n , 1967).  The d e v i c e s
ii,' :mL sirnigliirun,arrl Lo us* u^,l muoir*Li sol,'ct ions nnd conlrol 
.nil, us I'os* a potenlial ha/srd (Wilson Hnd Kirk. IVRO). Km^wrls of fire
s t.-it i s  t i c s  w i t h i n  t h e  Hf-publ ic  o f  South A f r i c a  p u b l i s h e d  by t h e  F i r e  
P r o t e c t i o n  A s s o c i a t i o n  o f  South A f r i c a  (FPASA) show t h a t  c o ok ing  a c c i ­
dent s  c a us ed  22.6% o f  f i r e s  in f l a t s ;  13.1% of  f i r e s  in  h o t e l s  ar d 
h o a r d in g  houses  and 11 5% of  f i r e s  in ot her  d w e l l i n g s  (FPASA, 1986) .
in o r d e r  t o  p r e v e n t  f ire s  a u to m a t i c  sy s: em s suc h as  a l a r m s ,  s p r i n k l e  gas  
or  dr y powder s h o u ld  be c o n s i d e r e d  where t h e  d e g r e e  o f  f i r e  h a z a r d  is  
hi g h .  These sy st em s a r e  t r i g g e r e d  o f f  by s w i t c h  mechanisms o r  v a lv e s  
r e l e a s e d  by e x c e s s i v e  h e a t . In t h e  c a s e  of  f i r e  f i g h t i n g  equipment , t h e r e  
a r e  two ty p e s  t o  c o n s i d e r .  The f i - ' s t  i s  t h e  f i r e  h o s e . Th is  i s  a ca n v a s ,  
ru b b e r  o r  a p l a s t i c ;  hose w i th  w a te r  un der  h ig h p r e s s u r e .  The sec ond ty p e 
is  t h e  f i r e  e x t i n g u i s h e r .  Th is  i s  a metal  c a n i s t e r ,  in  v a r y in g  s i z e s ,  
which c o n t a i n s  e i t h e r  w a te r ,  gas  v a p o r i s i n g  l i q u i d  or  c h e m ic a l s  (dr y o r  
w e t ) and an i n e r t  gas  under  p r e s s u r e  t o  d i s c h a r g e  t h e  c o n t e n t s  t h r o u g h  a 
n o z z l e .  I t  i s  e s s e n t i a l  t h a t  t h e  c o r r e c t  type of  t i r e  e x t i n g u i s h i n g  
equ ipment  s u i t  t he p a r t i c u l a r  nee ds  o f  the- a r e a  in  which i l  may be u s e d . 
F.xt i ngu i s h in g  equip men t  sh o u ld  be p o s i t i o n e d  as  c l o s e  as  p o s s i b l e  t o  t h e  
f i r e  h a z a r d s  f o r  which they a r e  i n t e n d e d  w i t h o u t  b e in g  made i n a c c e s s i b l e  
by a f i r e ,  s ho ul d i t  o c c u r . C a n i s t e r  ty p e e x t i n g u i s h e r s  sh o u ld  be hung 
from b r a c k e t s  mounted on th e w a l l  or  column w i th  t h e t o p  o f  t h e  e x t i n ­
g u i s h e r  n o t  h i g h e r  th an  1.5m f rom the floor l e v e l  (NOSA).  In 1986, a 
t ot ml of  6 7 pe o p le  we re f a t a l l y  i n j u r e d  in  a c c i d e n t s  i n v o iv in g  e l e c t r i c i t y  
(R eport  o f  t he  De partment  of  Manpower, I486)
With r e g a r d s  t o  f a l l s ,  in  t he  annual  r e p o r t  of  t he  De partment  o f  Manpower 
(or  the year end ing 31 Uecnmber 1986, chn l i isp fc to rm t-  found that  many
i n j u r i e s  were ca u sed  by p er so n s  f a l l i n g ,  t r e a d i n g  on or  bumping a g a i n s t
u h i r  o r  b e i n g  h i l  hy f l y i n g ,  s l i J . n g ,  f u l l i n g  o r  moving o b j c c t a  o r  
muu Th* r e p o r t  ( .ont inun* t o  s t a t e  t l idt  " t h e s e  t y p e s  o f  i n j u r i e s
can l a r g e l y  be p re v o n ln d  by w or k ing  more c a r e f u l l y  and by b e t t e r  s u p e r -  
vi  =, -oi l" (R ep or t  of t he  Department  o f  Manpower. 1986; p 108) .
However , when re v ie w in g  t h e  ergonomic l i t e r a t u r e  on s l i p s  t r i p s  and f a l l s  
i t  becomes a p p a re n t  t h a t  t h e r e  a - e  a number o t  o t h e r  v a r i a b l e s  which must  
be c o n s i d e r e d  b e s i d e  p e r s o n a l  c a r e  and s u p e r v i s i o n .
S l i p p i n g ,  t r i p p i n g  and f a l l i n g  a r e  t h e  commonest c a us e o f  i n j u r i e s ,  and 
can a c c o u n t  f o r  up t o  40% o f  l o s t - t i m e  a c c i d e n t s  ( D a v i s , 1983) . S l i p p i n g  
can t a k e  a number o f  d i f f e r e n t  forms (Manning,  1083).
1. S l i p p i n g  o f  one o r  b o th  f e e t  when f r i c t i o n  between t h e  shoe and
u n d e r f o o t  s u r f a c e  i s  low o r  when t h e  s u r f a c e  i s  c o n ta m in a te d  w ith 
w a t e r , i c e , o i l ,  food s c r a p s  o r  small  o b j e c t s .  Also  s l i p p i n g  o f  t h e 
f o o t  o f f  t h e  u n d e r f o o t  s u r f a c e  such as o f f  a s t e p ,  k e r b ,  ru ng,  
p l a t f o r m  o f  s c a f f o l d i n g .
2. A t r i p  o r  s t um bl e which i s  a sudden a r r e s t  o f  movement o f  a fo ot
w i t h  e o n t  inuad mot ion  of  t h e  b o d y . P r o j e c t i n g  f l a g s t o n e s ,  k e r b s ,
s t e p s , s t a i r  n o s in g s  and o b j e c t s  on th e f l o o r  f r e q u e n t l y  c o n t r i b u t e  
t o  t h e s e  e v e n t s .
3.  T w i s t i n g  o f  t h e  fo o t  o r  a n k le  on an o b j e c t  o r  uneven s u r f a c e  or  
edge o f  a s u r f a c e .
4. Movement o f  t h e  u n d e r f o o t  s u r f a c e ,  such as a s l i d e  o f  a d o o r m a t , 
a b re a k a g e  o f  t h e  underfoot ,  s u r f a c e  such as f l o o r b o a r d s ,  a s b e s to s  
r o o f s  and l a d d e r  ru ngs .
3. U n i n t e n t i o n a l  s t e p p i n g  o f f  t h e  u n d e r f o o t  s u r f a c e ,  p l a t f o r m s  and 
l a d d e r s  or  m i s s i n g  s t e p s  a r e  common e v e n t s  .
h . S t e p p i n g  i n t o  a h o l e  on th e under b>o t  s u r f a c e .  Holes  In f l o o r s ,
81
i iH . lud lug  opwn g r i d s  and mauholHg. f r r q u u m l ^  cdiise accidwnLK.
'i'hi-y may ht- fouit \ on c a tw a lk s  ami e i.*vat i'd sut't/u.rs.
7, C o l l i s i o n  w i t h  a p e r s o n , anim al  o r  o b j e c t  causing l o s s  of  b a l a n c e .
8.  boss  o f  b a l a n c e  from c a r e l e s s  o r  r a p id  movement o r  from d i s e a s e ,  
a l c o h o l  and d r u g s .
'>. boss  o f  hand ho ld  from s l i p p i n g  o f  t h e  hand o r  b re ak ag e o f  the 
s u p p o r t .
10. C o l l a p s e  o f  t h e  s u p p o r t i n g  s t r u c t u r e  such  as  s e a l  f o l d i n g ,  l a d d e r s  
o r  breakage,  o f  c l im b in g  r ope s  A p r o p o r t i o n  o f  t h e s e  f i r s t  e v e n t s
w i l l  r e s u l t  in  co mplete  l o s s  o f  b a l a n c e  and a f a l l  a g a i n s t  some 
o b j e c t  o r  t h e  u n d e r f o o t  s u r f a c e ,  th u s  c a u s in g  i n j u r y .  A few w i l l  
c a u s e  t h e  v i c t i m  t o  f a l l  and s t r i k e  an o b j e c t  o r  s u r f a c e  a t  a lower 
l e v e l  r e s u l t i n g  in  more s e r i o u s  and f r e q u e n t l y  f a t a l  i n j u r y  due t o  
t h e  h i g h e r  g r a v i t a t i o n a l  f o r c e s  (Manning,  I ' lg l )  .
S t a t i s t i c s  p u b l i s h e d  by t h e  H e al th  and S a f e ty  E x e c u t iv e  and on home a c ­
c i d e n t s  by t h e  De partment  o t  Trade in B r i t a i n  show t h a t  in  1979, t>9 **17 
f a l l s  c a u s in g  ab se nce  from c o r k  o f  t h r e e  o f  more da ys  were r e p o r t e d . 
F a l l s  were t h e  most  im p o r t a n t  type o f  l o s t - t i m e  a c c i d e n t  in  s i x  ou t  o f  
e i g h t  o c c u p a t i o n a l  group s l i s t e d .  In a s tu d y  co nduc to d  by An de rs . on  and 
b a g e r l o f  (1983)  in  Sweden, i t  was found t h a t  a l a r g e r  p r o p o r t i o n  o f  
t r i p p i n g s  r e s u l t e d  in  f a l l s  th an  s l i p p i n g .  In a d d i t i o n  i t  was found t h a t  
s l i p p i n g  a c c i d e n t s  and f a l l s  o cc u r  j u s t  as  o f t e n  i nd oo rs  as  o u td o o r s  b ut  
t r i p p i n g  a c c i d e n t s  occur  more o f t e n  i n d o o rs .  P a l l s  on t h e  same l ev e l  were 
a l s o  found t o  be t h e  most  f r e q u e n t  (Audersso n and L a g e r l o f ,  1983).  G rie ve 
(1983)  in  a s tu d y  con duct ed  in B r i t a i n ,  found t h a t  a per so n  i s  most  a t  
r i s k  from s l i p p i n g  d u r i n g  maximum e x e r t i o n  o f  s t r e n g t h  ( G ri e v e ,  1983) .
c o r r o s i v e  su b s t a n c e
l i t t l e  i s  known about, t h e s e  
s o n s .  F i r s t l y ,  t h e r #  i s  ( l i e
ex.imp 1e , i n d u s t r i a l  a c e i d e n t s  
l i s t  where many th ou san ds  o f  ,
1. m achinery
2 . t r a n s p o r t
i. e x p l o u i o n s , f i r e  
4 p o i s o n o u s  , hot
5. e l e c t r i c i t y
6.  f a l l s  o f  p er so n s
7. s t e p p i n g  on o r  s t r i k i n g  a g a i n s t  o b j e c t s
8.  fa  11in g o b j e c t s  
‘i . f a l l s  o f f  ground
10. h a n d l i n g  w i t h o u t  m achinery
11. hand t o o l s
12. an im al s
11. m i s c e l l a n e o u s
(ILO, 1970)
of a c c i d e n t s  f o r  t h r e e  main r e a - 
(adeq uat e  aoo ident  1. 1 a s s  i f i cat. i o n . For 
i c l a s s i f i e d  by r e f e r e n c e  t o  a v e r y  s impl e 
ident s  are squcoaed i n t o  t h i r t e e n  groups
A sec ond r e a s o n  f o r  t he dear*"h o f  i n f o r m a ti o n  is  t h a t  b y s t a n d e r s  o f t e n  
laugh and jo k e  about  f a i l s .  As a r e s u l t  t h e  g e n e r a l  p u b l i c  does  no t  r e ­
gar d  them s e r i o u s l y .  Vi ct im s Lend t o  s t ru g g le ,  t o  t h e i r  f e e t  f e e l i n g  
f o o l i s h  o f  em ba rr a ss e d and w i t n e s s e s  may not  u n d e r s t a n d  t h a t  th ere has 
been a s e v e r e  i n j u r y .  Al though immediate  pain sometimes o c c u r s ,  t h e  o n s e t  
of p a i n  may he delayed  in many s p r a i n s ,  s t r a i n s ,  back i n j u r i e s  and even 
f r a c t u r e s .  The t h i r d  and most im porta n t  reason f o r  t h e  s h o r t a g e  ot  i n ­
fo r m a t io n  i s  t h a t  t h e r e  i s  no n a t i o n a l  syst em  for  c o l l e c t i n g  and a n a l y s i n g  
i n f o r m a t i o n  about  t h e ca u se s  o i  a l l  i n j u r i e s  i. b inn ing,  1983) Andersson
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Among e r g o n o m is l s ,  or,, ipatioi i .i i  i n j u r i e s  aiu seen as  boin g prevented  
nri m nri iy  through improvements In the working environment.  Th* permanent 
iminatlon o f  common r i s k  t ac lor a i n p i l r e '  (h i n g e s  in equipment d es ig n  
and in work o r g a n l s a t .o n s  (S i ran dherg ,  IV83).  Tf the u lt im a t e  goal  is  
t o  reduce i n j u r i e s  in g e n e r a l ,  p o s a ih lu  rui |uiremenia for ac c ide nt pre-  
. e i i l i o u  must he taken int o account by 'he ei J o n o m is t .  Tlie prev en tio n  
s t r a t e g y  is  s t r o n g ly  dependent on the a n a ly s i s  te ch ni que s and on the ac-  
( id un t d e s i . i i p t i o n  models tii.it arc used for data " o l l e c t i o n  and fo r com­
p a ri so ns  o f  ( o n t r i b u i m g  f a c t o r s  (H tia ndh etg,  l I R l i .
r
S u i . i . i s s f u l  p ie v e n ti o n  in p r i c l i c m  re qu ir e s  measur''ment t e ch ni que s  and 
c r i t e r i a  to r the o b j e c t i v e  s e l e c t i o n  o f  s a t i s f a c t o r y  s l i p - r e s i s t a n t  
s h o e s ,  and walk ing s u r f n e ' s  Such s . i l e t y  standards are g e n e r a l ly  r e qu li ed  
l o r  pro ducts  fr eq ue nt ly  involvud in . u o i d c i i x .  S ta n da r d i sa ti o n  o l  prod­
uct d e s ig n  i s  o f t e n  a s . i f e ly  p i e r e q u i s l l e  .n man-machine system* as op- 
e r a tm  " e r i o i s "  are morn l i k e l y  l o  oc tur i f  s i m i l a r  pro ducts  vary 
dnwever, d es ig n  standjr. l ',  ma) prnvent so.md product  d"velopment.  Therc-  
l o r e .  . a l e t y  petlorm an.e s t a n l i r d .  '.h.mld he p r ef er r ed  whenever p o s s i b l e  
<lrandtM'ig. M S I) .  :he p i .h le m  i ,  to i d e n t i f y  such s a f e t y - r e l e v a n t
I q u i l i t i e s  an! to  ,!"velop r e l i a b l e ,  o b j e c t i v e  procedures for
' . ir  ue.isuieiruit i | )u ^o l( ,  y . g e l  and l . i v ln ,  1H71).
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I m u n u i u i f l y ,  chi* problem ',a-. I 'l -n i i i , i irrr>l imnnil  by many InvcsLiR.nor#  
uf  s l l f p i u #  a c c t d o n s ,  (.bo did  noL c o n s ide r s l i p s  and f a l l s  l o  be ,.om-
p 1 i r a t  <-<; pluMiomerm, T l i p r e f o r o , i lie 1 l l e T a i n r e  e x h i b i t s  a number of  
s I i p - r e s i s i a n c e  measurement  methods which d e m o n s t r a t e  how a new ap pr oach 
can be i n v a l i d a t e d  o r  s e r i o u s l y  damaged by i n a t t e n t i o n  to  b a s i c  p r i n c i p l e s  
of  r e s e a r c h  meth odology (Haddon, Suchman and K l e i n ,  1964).
A number o f  de ve lopmen ts  have t a k e n  p l a c e  '- i t h  r e g a r d s  t o  t h e  t e s t  :::.g of 
s l i p  r e s i s t a n t  s h o e s . Res ea rch i s  be in g  u n d e r ta k e n  t o  d e v e lo p  a mor- r e ­
a l i s t i c  t e s t  f o r  m ea su r ing  t h e  s l i p  r e s i s t a n c e  o f  co m p let e  shoe so Ie- and 
thu:  d e t e r m in e  t h e  e f f e c t i v e n e s s  o f  s o l e  p a t t e r n s  as w e ll  as s o l e  m a te ­
r i a l s  and f l o o r  s u r f a c e s  ( P e r k in s  and W ilson ,  1983 ; J a m e s , 1983;  H a r r ; son 
and M a lk in ,  1983) .
I t  i s  s u s p e c t e d  t h a t  r e s u l t s  in  t h e  p r e s e n t  s tu d y  w i l l  y i e l d  t n f o r s c c  :cn 
r - 'g a r d u i g  t he  im po rt an ce  o f  a s a f e  k i t c h e n  s u r f a c e .  J t  i s  t h e r e f o r e  u;,.- 
o s s a r y  t o  expand on t h e  r e s e a r c h  r e g a r d i n g  t h i s  s u b j e c t .  From r e * » i -  r 
c o n d u c te d  by P e r k i n s  and Wil son (1483) i t  was found t h a t  in  t h e  ma 
o f  e x p e r i m e n t s  c a r r i e d  o u t ,  a  s l i p  o c c u r r e d  in  a fo rw ar d  d i r e c t i o n  ;A,
s t a r t e d  s h o r t l y  a f t e r  t h e  h e e l  c o n t a c t e d  on o i l - c o v e r e d  s u r f a c e . - .w '
c a s e s  t h e  shoe o n ly  s l o p e d  a few c e n t i m e t r e s  and th e n  , t f  sf
s u b j e c t s  were a b l e  t o  r e t a i n  t h e i r  b a l a n c e  and c o n t i n u e  walk ug in 
t e s t s ,  s l i p  was more s e v e r e  and s u b j e c t s  l o s t  t h e i r  b a l a n c e  In-. 
whic h e x t e n d e d  more th an  1 0 - 15cm r e s u l t e d  in lo s s  o f  b a l a n c e  . -  < in
g e r o u s  s l i p .  Ex per imen ts  were co nduc te d by re p r o d u c i n g  s ; ana oru­
in  w a lk i n g  as c l o s e l y  as p o s s i b l e .  Using t h i s  t e s t  i t  has  b ‘->: tounc t lia:
s l i p  s e v e r i t y  depends  on how f r i c t i o n  changes as t h e  sh. < t to .es F u r­
t h e r m o r e ,  i t  a p p e a r s  t h a t  a s i n g l e  measurement  o f  fr lr  ■ may not  'v-
I
I
11 i s  u n i v e r s a l l y  r e c o g n i s e d  t h a t  s l i p p e r y  s u r f a c e s  a r e  dan g e ro u s  (James ,  
1983) .  H un ter  ( 1930) r e c o g n i s e d  th e i n f l u e n c e  o f  c o n t a m i n a t i n g  s u b ­
s t a n c e s  such  as d i r t ,  wa tei  and o i l .  S i g l e r ,  Geib and Boone (1948)  
em ph a si se d  the. importance  o f  wear  and c o n t a m i n a n t s . 'a b lo n s k y  (19 78) has 
r e c e n t l y  drawn a t t e n t i o n  t o  t h e i n f l u e n c e  o f  f l o o r  p o l i s h e s  and t r e a t m e n t s  
on t h e  s a f e t y  o f  f l o o r s .  I t  has  been r e p o r t e d  by Brough,  Malkin and 
H a r r i s o n  (19 79) t h a t  c l e a n i n g  methods c o n s i d e r a b l y  a f f e c t  t h e f r i c t i o n  
p r o p e r t i e s  o f  ce ram ic  f l o o r s .  Th u s , a l t h o u g h  s l i p p e r y  f l o o r s  a r e  h a z ­
a r d o u s  , c a r e  must  be t ak e n  t o  e n s u r e  t h a t  c l e a n i n g  m a t e r i a l s  them sel ve s  
do not c r e a t e  a f u r t h e r  h az ar d  (J a m e s , 1983).
H a r r i s o n  and Malkin (1983) co nc lu de t h a t  wh e reve r  t h e r e  i s  a r i s k  o f  w a te r  
l y i n g  o r  o f  w a te r  s p i l l a g e s ,  r e l i e f  su -f a c e s  sh o u ld  be us ed  t o  redu ce  the 
c ha nce  o f  s l i p p i n g .  Design o f  t h e f l o o r  t e x t u r e  lias t o  be tem per ed by 
f o o t  c o m fo r t  and e a s e  o f  c l e a n i n g .  G r ip  s o l e s  and h e a l s  a r e  a l s o  e f f e c ­
t i v e .  Where h ig h  r e l i e f  on the f l o o r  a n d / o r  shoe s i s  no t  f e a s i b l e  an 
improvement  ca n be produ ced by i n c l u s i o n s  on th e f l o o r  s u r f a c e . These 
a r e  u s u a l l y  p a r t i c l e s  o f  s i l i c o n  c a r b i d e  in  t h e c a se o f  c e r a m i c s . Some 
improvement  can be i b t a i n e d  by ch o o s in g  s u i t a b l e  shoe m a t e r i a l s .  I d e a l l y ,  
. t h e  most  e f f e c t i v e  system demands t h a t  a co m b in a t io n  of t h e  f l o o r  and shoe 
m a t e r i a l s  and s u r f a c e s  s h o u ld  be d e c id e d .
P e r h a p s , beyond t h e  ver y  im p o rt an t  q u e s t i o n s  o f  c o e f f i c i e n t s  o f  f r i c t i o n  
and f c o t - f l o o r  f o r c e s ,  the. most  im po rta n t  g e n e r a l i s a t i o n  i s  t h a t  no s o l e  
o r  f l o o r  co m b in at io n  i s  s a f e  i f  they a r e  no t  c l e a n e d  r e g u l a r l y  w ith  p ro p e r  
m a t e r i a l s .  The number o f  d e a t h s  and i n j u r i e s  r e s u l t i n g  from u n d e r fo o t
i : . ,  t h r  c .uixcs u f  l l i r  - n c i i l i 'm  
n f s i a h M s h r d ,  u l l h o n g h  i lioy
i ng mankind (D a v i s ,  1983).
■ oi  l l:o in  j u r  i os have 
I d i s a b l i n g  nccldniiLs
l'i: i i k<> o c c u p a t i o n a l  diwnasom, o c c u p a t i  a ia l  ac c i d o n t s  arc: u n f o r t u n a t e l y  
n i l  on c o n s i d e r e d  t o  be ca us ed  s o l e l y  by human e r r o r .  T h e r e f o r e ,  a c c i d e n t  
p i ev e ni  ion i s  p a r t i c u l a r l y  dep endent  on e r g o n o m i s t s ,  who a r e  a i ming a t  
improvements  in t h e  w ork ing  e n v i ro n m e n t ,  i ir-. iead o f  u n s u c c e s s f u l  a t t e m p t s  
t o  re d u ce  n a t u r a l  v a r i a t i o n s  o f  human b e h a v i o u r .  The l a r g e  number o f  
i n c i d e n t  h a z a r d s  in t h e  w or ding env i ronmei:- . .l i re ; per  t e c h n iq u e s  t o  
i d e n t i f y  t h e  most r e l e v a n t  s a f e t y  qua l i t ,  and t o  d e v e l o p  o b j e c t i v e  
p r o c e d u r e s  fo r  t h e i r  measurement  ( S t r a n d b e r g ,  1983).
riu' p r e s e n t  r e s e a r c h  w i l l  i n vo lv e lo o k in g  a t  s a f e t y  and ergonomic d a t a  
and t h r o u g h  t h i s  d e v e l o p in g  an a p p r o p r i a t e  c o n c e p tu a l  f ramework in  which 
t o  a n a l y s e  k i t c h e n  a c t i v i t y  and k i t c h e n  sa  f ' t y  in  commercial  k i t c h e n s .
A q u e s t i o n n a i r e  w i l l  be fo r m u la te d  in  a manner s i m i l a r  t o  t h a t  a d m i n i s ­
t e r e d  by Adams, Bar low and H id d l e s t o n e  (1 98 1) .  Through t h i s  q u e s t i o n n a i r e  
• '>rk m ism atc hes  in  i n t e r f a c e  d e s ig n  w i l l  be i d e n t i f i e d .  Res ea rch  w i l l  
i n c o r p o r a t e  i n c i d e n t s  which a r e  i d e n t i f i e d  as  a c c i d e n t s  th ro u g h  c o n s e ­
quen ces such  as  damage o r  i n j u r y  as  w e l l  as  a l l  i n c i d e n t s  which may o f f e r  
sy mptomati c  e v id e n c e  o f  m a l f u n c t i o n .
Ii  is  s t r o n g l y  s u s p e c t e d  t h a t  from t h e s e  a n a l y s i s  p o o r ly  d e s i g n e d  e q u ip -  
mei : , poor  p ro c e d u r e s  and p o o r ly  p r e p a r e d  i n d i v i d u a l s  w i l l  be i d e n t i f i e d .  
In t h i s  way a whole se que nc e o f  e v e n t s  t h a t  l ea d  up t o  t h e  o c c u r r e n c e  of 
■in a c c i d e n t  < an be a n a ly se d  u s i n g  t h e  a c c i d e n t  r e p o r t  for m.
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Hux . 11,*' r .n .1 im cf  : :  s r r t f j r i  I: k i M ! u m : I isu ; u i ormJL ion f row 
t h e  a i . 'd s  o f  a ^ i l i e i i  p*:y(:l;olo%y Ai.M .r^o no mio x in u u l r r  l o  i n w s r i g . i t e  
Llim problem. From t h i s  i i i fo nn a i io n ,  procrdoral  and hardware dfKign roc-  
ommnnd..iiona, boxed on p s y c h o lo g i c a l  and nrgonianlc p r i n c i p l e s ,  k i l l  be
f :" '
C o n c e p t u a l  O v e r v i e w
As ha s  been  shown in t h e p re v io u s  c h a p t e r s , a c c i d e n t s  can be se e n t o  
p r e s e n t  a maj or  prob lem t o  a l l  comm uni t ies  th r o u g h o u t  t h e  w o r ld .  Advances 
in t e c h n o lo g y ,  com municat ions and i n c r e a s e d  i n d u s t r i a l i s a t i o n  b r i n g  w i th  
them economic and s o c i a l  changes w i t h  many con se qu en ce s  b ot h p o s i t i v e  and 
.L.-gative (Cliff, 1984) .  A c c id e n t s  have been s e e n  t o  be a  p ro m in en t  f e a ­
t u r e  in  r e s p e c t  o f  t h e  n e g a t i v e  f a c t o r s  as many wo rk er s  d i e  o r  s u f f e r  
i n j u r y  on ac co un t  o f  o c c u p a t i o n a l  d i s e a s e s  and a c c i d e n t s  ev e r y  y e a r  a l l  
y e a r  roun d.
K a rl y s t u d i e s  in  the. f i e l d  o f  ac c ide nt r e s e a r c h  and s a f e t y  u t i l i s e d  l a r g e  
q u a n t i t i e s  o f  d a t a  drawn from a c c i d e n t  and o t h e r  r e c o r d s ,  and a t t e m p t e d  |
t o  c a t e g o r i s e  e v e n t s  and s e a r c h  f o r  common f a c t o r s  by u s in g  s t a n d a r d i s e d  I
s t a t i s t i c a l  t e c h n iq u e s  (.Dunn, 1971) . This  r e s e a r c h  began t o  i d e n t i f y  a I
wide r a ng e o f  p o t e n t i a l  ' p e r s o n a l '  f a c t o r s  as  w e l l  as  ' e n v i r o n m e n t a l 1 1
c h a r a c t e r i s t i c s  which were th o u g h t  in  some way to  u n d e r l i e  a c c i d e n t  I
p r o n e n e s s  ( S u r r y ,  1971 and Dunn,  1971) .  However , when looki ng  a t  t h e s e  I
f a c t o r s ,  i t  must be r e a l i s e d  t h a t  none o f  t h e s e  f a c t o r s  a lo n e  can ad e -  I
q u a t e l y  e x p l a i n  a l l  a c c i d e n t s  in  a l l  s i t u a t i o n s .
Th er e have been many problems a s s o c i a t e d  w i th  t h e  n o t i o n  o f  ' a c c i d e n t  
p r o n e n e s s '  f o r  a number o f  r e a s o n s .  To h i g h l i g h t  t h e  most im p o rt a n t  I
pro b le m s  t h e  s u g g e s t i o n  t h a t  a f i x e d  group o f  p e o p le  a r e  r e s p o n s i b l e  f o r  I
a m a j o r i t y  o f  a c c i d e n t s ,  or  a r e  more prone t o  a l l  t y p e s  o f  a c c i d e n t s  I
( K e r r ,  1950;  Newbold, 1926; fa rm er  and Chambers,  1426 ) ,  has  no u n e q u iv o c a l  I
e x p e r i m e n t a l  s u p p c r t  (Arbus and h e r r i c k ,  1951;  F ro gga t  and Smi ley ,  1964;  |
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ti: 4:id K lei n .  and S ic l in ] .  1 9 / 1 ) .  In id d i l io n  many
i s  s i n g l e d  ou t  fo r  roso . i rch s imp ly  do not. i n f l e c t  t he  o s se n -  
a f o r  accident ,  p ro n e n e ss  ( S u r r y ,  1971).  F u r t h e r m o r e , i r  i s  
t h e  c o n c e p t  o f  a c c i d e n t  p r o n e n e s s  has  r e c e i v e d  f a r  more a t t e n -  
i l  d e s e r v e s  (Ki r c h n e r , 1961).
Vm tx-.rs which co u ld  be r e s p o n s i b l e  f o r  an i n d i v i d u a l  h a v in g  more a c c i d e n t s  
th an  a n o t h e r  co u ld  be f a c t o r s  which a r e  no t  t h e  i n d i v i d u a l ' s  f a u l t  such 
as l ac k  o f  t r a i n i n g  o r  no t r a i n i n g  a t  a l l ,  o r  b ec au se t h e  a r e a  in  which 
th e p e r s o n  i s  w ork ing  i s  b ad ly i l l u m i n a t e d ,  th u s  r e s t r i c t i n g  h i s / h e r  v i ­
s i o n .  Poor s u p e r v i s i o n  o r  u n f a v o r a b l e  a t t i t u d e s  toward a c c i d e n t  p r e ­
ven t  ion co u ld  a l s o  l ea d  t o  a c c i d e n t s  as  w e l l  as a t o l e r a n c e  o f  poor  work 
and s a f e t y  c o n d i t i o n s .
T h u s , w i t n o u t  c a r e f u l l y  i n v e s t i g a t i n g  t h e  c i r c u m s ta n c e s  s u rr o u n d in g  an 
a c c i d e n t  which a p e r s o n  h a s , i t  would be unwise t o  l a b e l  h i m /h e r  as a c ­
c i d e n t  p r o n e , as  what a t  f i r s t  may ap p e ar  t o  be a c c i d e n t  p r o n e n e s s , co uld 
upon c l o s e r  e x a m in a t io n  r e v e a l  o t h e r  f a c t o r s  or  c o n d i t i o n s ,  which have 
been h i g h l i g h t e d  a b o v e , which ar e  c a u s e s  o f  a c c i d e n t s  (R a m d ia l , 1981) .
S a f e t y  r e s e a r c h ,  p a r t i c u l a r l y  o ver  t h e p a s t  30 y e a r s , has  lacked  a t h e ­
o r e t i c a l  framework n e c e s s a r y  f o r  b o th  p r e d i c t i n g  a c c i d e n t s  b e f o r e  they 
happen and f o r  a c t i n g  as a c o h e s iv e  f o r c e  f o r  d ra w in g  t o g e t h e r  t h e  v a s t  
amount o f  i n f o r m a t i o n  a v a i l a b l e  (Dunn, 1971) .  Sh ortc om in gs o f  t h i s  e a r l y  
re s e a r c !  included problem s w i th  d a t a  c o l l e c t i o n  and a n a l y s i s  such as  the 
f a c t  t h a t  e v e n t s  which were re c o rd e d  in  one i n d u s t r y  o r  o r g a n i s a t i o n  may 
not  have  been re c o r d e d  in  a n o t h e r , as  w e l l  as  l i m i t a t i o n s  in  d e t e r m in i n g  
w hd. c o n s t i t u t e s . a n  a c c i d e n t  which p r e s e n t e d  fu nda me ntal  prob lems in 
terms o f  b o th  d e f i n i t i o n  and c o n c e p t u a l  r e l a t i o n s h i p s .
-Vrh.ips  i lm m aj or  d ra k b ac k  t o  c u r l y  work h.is bcon (b e o m i s s i o n  o f  any
.1 tompt t o  a n a l y s e  a whole s eq ue nce  of  e v e n t s  t h a t  load up t o  t he  o c c u r -  
! eiK.e ot  an a c c i d e n t .
rrom t h e  i n f o r m a t i o n  s e t  ou t  in  Cha pt er  2 i t  can be se e n t h a t  in 01 der  
f o r  any r e s e a r c h  i n t o  a c c i d e n t s  t o  be m e a n in g f u l , t h e  d e f i n i t i o n  o f  t he  
t erm has t o  be d e c i d e d  upon in  such a way t h a t  wil l , a l l o w  f o r  p u r p o s e f u l  
i n v e s t i g a t i o n  . T h i s  i s  e x t r e m e ly  im p o r t a n t  b ec au se o f  t h e  em phasi s  which 
is  p l a c e d  on t h e  co nseq uen ce and c o s t  o f  a c c i d e n t s . T h u s , i t  becomes 
n e c e s s a r y  t o  e s t a b l i s h  what c o n s t i t u t e s  d e l i b e r a t e ,  c a l c u l a t e d  and 
a v o i d a b le  e v e n t s .
The t a s k  o f  b u i l d i n g  in  s a f e t y  and h e a l t h  a t  t h e  d e s i g n  s t a g e  of  new 
equ ipment  and te c h n o lo g y  depend < on t h e  e n g i n e e r s ' ,  d e s i g n e r s ' ,  and 
t e c h n i c i a n s ' , knowledge o f  ergonomics and o c c u p a t i o n a l  s a f e ’ v and h e a l t h .
T h u s , a t  a l l  s t a g e s  o f  a c c i d e n t  r e s e a r c h  i t  i s  im po rt an t  t o  c o n s i d e r  the. 
orobteras  i n v o lv e d  such  as t h e  c e n t r a l  p ro blem  of  an a c c i d e n t  o n ly  b e in g  
l a b e l l e d  an a c c i d e n t  . t e r  t h e  e ve nt  (Suchman,  1961 ) .  When d e t e r m in i n g  
which e v e n t s  t r u l y  c o n s t i t u t e  an " a c c i d e n t "  and which do n o t , s t i l l  r e ­
mains ..pen t o  complex a t t r i b u t i o n  p r o c e s s e s  which w i l l  v a r y  according t o  
t h e  d e c i s i o n  m a k e r ' s  involvem ent  in  t h e e ve nt  (K e l ly ,  1979).
i 'or t h e  p u r p o s e s  o f  t h e  p r e s e n t  r e s e a r c h , an a c c i d e n t  w i l l  be d e f in e d  as 
"an u n e x p e c t e d ,  u n i n v  . ,.'d b u t  n o t  n e c e s s a r i l y  damaging o r  i n j u r i o u s  
e v e n t  t h a t  d i s r u p t s  t h e co m p le t io n  o f  (a  p l a n n e d )  e v e n t "  (Dunn,  1971; p 7 ) .  
It. is e s s e n t i a l  t o  bro a de n t h e  d e f i n i t i o n  of  " a c c i d e n t "  t o  i nc lud e co n ­
t r i b u t i n g  f a c t o r s  such as  h e a l t h  and s a f e t y  and t o  d e m o n s t r a te  how th ey
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inU'r.Kt with personal or environmental inc.tors as it is not snf f ic lent 
to cons idcr only personal or environmental fat.tors.
As te c h n o lo g y  ha s  e v o l v e d , humans have  been p r o g r e s s i v e l y  s e p a r a t e d  from 
pr im ar y work t r a n s f o r m a t i o n s  th ro u g h  t h e  i n t r o d u c t i o n  o f  e q ui pm en t ,  ma­
c h i n e r y  and p r o c e d u r e s . T h i s  more complex s i t u a t i o n  makes i t  more d i f ­
f i c u l t  t o  i s o l a t e  and i d e n t i f y  h a z a r d s . T h u s , a more s o p h i s t i c a t e d  
ap p r o ac h  t o  m a i n t a i n i n g  s a f e t y ,  o t h e r  th an  mere i n t u i t i v e  i n t e r v e n t i o n ,  
i s  t h e r e f o r e  r e q u i r e d .  I n i t i a l l y  t h i s  would i n v o lv e  t h e  c a r e f u l  d e s i g n
o 1 i n t e r a c t i n g  el e me nt s  by c o n s i d e r i n g  ergonomic p r i n c i p l e s .  These 
ergonomic c o n s i d e r a t i o n s  must  however be c o n s t a n t l y  m o n i to r e d  f o r  sys tem  
m a l f u n c t i o n  and any m a l f u n c t i o n  which i s  d e t e c t e d  must  be c o n s t a n t l y  r e ­
d e s i g n e d  ( F i s h e r ,  1986).
F in d i n g  t h e  o p t i m a l  s t r u c t u r e s  t o  meet t h e  c r i t e r i a  encompassed in  t h e  
d e f i n i t i o n  o f  e r g o n o m ic s , which i s  t h e  s tu d y  o f  t he r e l a t i o n  betwe en man 
and h i s  o c c u p a t i o n ,  equip men t  and e n v i ro n m e n t ,  and p a r t i c u l a r l y  t h e  a p ­
p l i c a t i o n  o f  a n a t o m i c a l , p h y s i o l o g i c a l  and p s y c h o l o g i c a l  knowledge t o  t h e  
pro bl em s a r i s i n g  from hem ( S h a c k e l , 1966) ,  n e c e s s i t a t e s  r e c o g n i s i n g  t h e  
dynamic r e l a t i o n s h i p  between i n t e r a c t i n g  components  o f  any human-machine 
sys tem  which a r e  t h e human, machine,  w o r ks pa ce ,  e n v i r o n m e n t , t a s k  s t r u c ­
t u r e  and p r o c e d u r e s . Thus ,  a g e n e r a l  s t a t e m e n t  o f  t h e  ergono mic s p e r ­
s p e c t i v e  would be t o  c o n s i d e r  t h e  whole o f  t h e  human in  t h e  whole o f  t he  
work s i t u a t i o n .  A h i g h l y  complex and v a r i a b l e  image o f  t h e  "whole o f  t h e  
human" and t h e  "whole o f  t h e  work s i t u a t i o n "  i s  exp anded upon in  Chap te r
When re v ie w i n g  ergonomic p r i n c i p l e s  i t  becomes apparent t h a t  m a l f u n c t i o n s  
which o c c u r  a r e  l i k e l y  t o  r e s u l t  from bad ly  d e s ig n e d  interfaces. Edwards
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; r)K I)  suax»*ts t h a t  the dosiKn
i id i-r.-ict i ng r.ompoiionts : ' h a r d u d r e '  
( f'inp 1 oyoos/p<'op 1 e ) ,  1 env i rc n m c n t1
u f  work sh o u ld  concen i . ra to  on fo ur
I m achinery and i-qu ipmcmt 1 , ‘ l i v e w a r e '  
( a l l  a s p e c t s  o f  t h e w o r k p la c e )  and
( t h e  p r o c e d u r e s  by which th e o t h e r  e l e m e n t s  a r e  l i n k e d ) .
A c c i d e n t s ,  t h u s , a r e  symptomatic  o f  a f a i l u r e  in  t h e  sys tem  and as  such 
p r o v i d e  c l u e s  abo u t  t he l o c a t i o n  of  t h e  s o u r c e  o f  f a i l u r e ,  i n d i c a t i n g  
where t h e m i smatc hes  o cc ur  and what k in d  o f  a c t i o n  i s  l i k e l y  t o  be e f ­
f e c t i v e  in  r e d u c i n g  t h e s e  m i sm a tc h e s . T h u s , t h e  i n d i v i d u a l  i s  no lo n g e r  
th e f o c a l  p o i n t  f o r  a l l  e v e n t s  but  r a t h e r  an i n t e g r a l  component  o f  an 
o p e r a t i n g  sys t em . The a c c i d e n t  i s  t h u s  i d e n t i f i e d  as  an i n d i c a t o r  of  
sys te m  m a l f u n c t i o n  which may r e s u l t  e i t h e r  from t h e  breakdown o r  f a i l u r e  
o f  any sys te m  component o r  due t o  ba d ly  d e s i g n e d  i n t e r f a c i n g  co m p o n e n ts . 
By r e c o g n i s i n g  t h e  im po rta nc e o f  fo c u s in g  upon misma tch es b e ’ ween compo­
n e n t s  , a l l  i n c i d e n t s  which may o f f e r  symptoma tic  e v id e n c e  of  m a l f u n c t i o n  
s h o u l d  be i n v e s t i g a t e d ,  and n o t  m ere ly  t h o s e  i n c i d e n t s  i d e n t i f i e d  as 
’’a c c i d e n t s "  t h r o u g h  co nse que nc es  such as damage o r  i n j u r y .
A f i r s t  s t e p  in  r e d u c i n g  t h e  p r o b a b i l i t y  o f  such m i sm a tc h ing  i s  by pay in g  
c l o s e  a t t e n t i o n  t o  ergonomic p r i n c i p l e s  a t  t h e  d e s i g n  s t a g e  f o r  a l l  a s ­
p e c t s  o f  t h e  t a s k  un der  f o c u s , Ergonomic p r i n c i p l e s  r e l e v a n t  t o  t h e  d e ­
s i g n  o f  d i s p l a y s ,  c o n t r o l s  and l a y o u t s  a r e  s e t  o u t  in  C h ap ter  3.  However , 
i t  i s  im p o rt a n t  t o  n o t e  t h a t  in  t h e f i n a l  d e s i g n ,  t h e  man and machine must  
emerge as an i n t e g r a l  u n i t , f o r  t h e  c a p a c i t y  of  t h e  syst em  t o  work e f ­
f e c t i v e l y  i s  r e s t r i c t e d  by t h e  l i m i t a t i o n  imposed by man, m ac h in e , d i s ­
p l a y s  and c o n t r o l s  ( S h a c k e l ,  11/76).
Among e r g o n o m i s t s , o c c u p a t i o n a l  in  j u r i e s  can and sh o u ld  be p r e v e n te d  
m ain ly  th ro u g h  improvements  in  t h e w ork ing  en v i ro n m e n t .  Even i f  one can
m p i o v f  \ n i l l H  promolc smfnr hchuvioui Lhrough uduriLion .mJ i r u ln l i i g
of wo rk er s  expo se d t.o r i s k ,  t h e pvriMnent  «> 1 im iii/it ion o f  common r i k  
fac.t.ors reipi 1 re s  cha nge s in equipment  d e s ig n  and in work o r g a n i s a t i o n .  
However , d e s p i t e  t h e  do m in at in g  numbers  of  o c c u p a t i o n a l  a c c i d e n t s  in  o c ­
c u p a t i o n a l  i n j u r y  s t a t i s t i c s , o c c u p a t i o n a l  a c c i d e n t s  a r e  o f t e n  looked
upon as  b e i n g  a r e s u l t  o f  "human e r r o r "  o r  " poor  wor kmanship” . Conse­
q u e n t l y ,  c o n t r i b u t i n g  f a c t o r s  in  t h e  working  e n v ir onm e n t  such  as  poor  
v i s i b i l i t y ,  and mllppery s u r f a c e s  ar e not c on s id e re d  (Strand ber g,  1981) .  
The a p p r o p r i a t e  d e s i g n  of  s a f e  equipment  t o  p r e v e n t  i n j u r i e s  i s  pe r ha ps  
t h e  most im p o rt a n t  p r e v e n t i o n  s t r a t e g y  a v a i l a b l e .  While  o c c a s i o n a l  ' h u ­
man f a i l u r e '  i s  i n e v i t a b l e  and p r e d i c t a b l e  in any work e n v i ro nm e nt ,  
w he th e r  i t  r e s u l t s  in  i n j u r y  depe nds  on how t h e  jo b and t h e  equipment  a r e
d e s i g n e d  (B a k e r ,  Sam k o ff , F i s h e r  and Van B u re n , 1982)
T h i s  s tu d y  w i l l  a t t e m p t  t o  i s o l a t e  t h e ca u se s  o f  a c c i d e n t s  in  r e s t a u r a n t  
k i t '  h e n s , which a r e  h y p o t h e s i s e d  t o  be caused m ai nl y th ro u g h  bad d e s ig n  
of k i t c h e n  e q u i p m e n t .
A c co rd in g t o  t h e  C a t e r i n g  A s s o c i a t i o n  o f  South A f r i c a ,  i t  i s  c l e a r  t h a t
t h e  food s e r v i c e  i n d u s t r y  in  South A f r i c a  i s  l i k e l y  t o  be one o f  the
f a s t e s t  gr ow ing  in  t h e  nex t  d e c a d e . T h e r e f o r e , i t  can be assumed t h a t  
t h e r e  w i l l  be a l a r g e  amount  of  a c c i d e n t s  in t h i s  i n d u s t r y  (F e d ic s  C or ­
p o r a t e  R e p o r t , 1985)
When lo o k in g  at. t h e  c a t e r i n g  i n d u s t r y ,  i t  can be seen  t h a t  t h e  d e s i g n ,  
c o n s t r u c t i o n  and equipment , o f  a commercial  k i t c h e n  s h o u ld  s a t i s f y  two
b a s i c  c r i t e r i a -  f i r s t l y ,  t he  pro pose d menu and s c a l e  o f  o p e r a t i o n  and
s e c o n d ly ,  t h e  i n t e n d e d  method of  c l e a n i n g  th e pr e mis e s  and equipment
(Kolbs and G i l b e r t ,  1 '18 2 ) .  In a d d i t i o n  one must  <. 
h e a l t h  o f  wo rk er s  as  a c c i d e n t s  do happen in k i t c h o
s i d e r  t h e  s a f e t y  and 
(Limn, 1981) .
P e r s o n a l  i n j u r y  in  k i t c h e n s  may r e s u l t  from c u t s ,  b u r n s , s c a l d s , l i f t i n g  
i n j u r i e s  c a u s in g  s t r a i n s , f a l l i n g  o b j e c t s , e l e c t r i c a l  sh o ck s  and f a l l s .
When l o o k i n g  a t  f a l l s ,  t h e  ann ua l  r e p o r t  o f  t h e  Departmen t  o f  Manpower 
U9&6) s t a t e d  t h a t  many i n j u r i e s  were caused by p er s o n s  f a l l i n g ,  t r e a d i n g  
on o r  humping a g a i n s t  o b j e c t s  or b e in g  h i t  by f l y i n g ,  s l i d i n g ,  f a l l i n g  
o r  moving o b j e c t s  o r  m a t e r i a l .  The r e p o r t  c o n t i n u e s  t o  s t a t e  t h a t  " t h e s e  
t y p e s  o f  i n j u r i e s  can l a r g e l y  be p r e v e n t e d  by w o r k in g  more c a r e f u l l y  and 
by b e t t e r  s u p e r v i s i o n "  (R ep or t  o f  t h e  Department  o f  Manpower, 1986;  p l O S ) . 
However , when re v ie w i n g  t h e  ergonomic l i t e r a t u r e  on s l i p s ,  t r i p s  and 
f a l l s ,  as ha s  been done in  C h a p te r  4 ,  i t  becomes a p p a r e n t  t h a t  t h e r e  a r e  
a number o f  o t h e r  v a r i a b l e s  which must  be c o n s i d e r e d  b e s i d e  p e r s o n a l  c a r e  
and s u p e r v i s i o n
S l i p p i n g ,  t r i p p i n g  and f a l l i n g  a r e  t h e  commonest c a u s e  o f  i n j u r i e s ,  and 
can ac co u n t  f o r  up t o  40% o f  l o s t  t ime  i n j u r i e s  ( D a v i s , 1983) .  However , 
v er y l i t t l e ,  i s  known abo ut  t h e s e  k ind s  o f  a c c i d e n t s  f o r  t h r e e  main r e a ­
sons  . F i r s t l y ,  t h e r e  is  t h e  i n a d e q u a te  a c c i d e n t  c l a s s i f i c a t i o n ,  se c o n d ly  
b y s t a n d e r s  o f t e n  l aug h and jok e ab out  f a l l s  w i t n  t h e  r e s u l t  t h a t  t he  
g e n e r a l  p u b l i c  does  n o t  re g a r d  them s e r i o u s l y .  T h i r d l y ,  and p o s s i b l y  most 
i m p o r t a n t l y ,  t h e r e  i s  no n a t i o n a l  sys tem  f o r  c o l l e c t i n g  and a n a l y s i n g  
i n f o r m a ti o n  about  t h e ca use o f  a l l  i n j u r i e s  (Manning,  1983) .  T h u s , a l ­
though such a c c i d e n t s  a r e  ve ry  f r e q u e n t ,  they w i l l  o f t e n  be n e g l e c t e d  
compaiwd t o  o t h e r  a c c i d e n t s  which a r e  more r a r e  and d r a m a t i c . In o r d e r  
to  H l o n t i f y  and e v a l u a t e  t h e r i s k s ,  one t h e r e f o r e  r e q u i r e s  a syst em  which
i . o w r s  m l u v m a t io n  f o r  a l l  k in d s  o f  a c c i d e n t s  -md a i 1 ca s t’s o c c u r r e d  
( . . nd e rc son  and i . a g e r l o f , 19A3).
It. i s  s u s p e c t e d  t h a t  r e s u l t s  in  t l ie  p r e s e n t  s tu d y  w i l l  y i e l d  i n f o r m a ti o n  
r e g a r d i n g  t h e  im p o rt a n c e  of  a  s a f e  k i t c h e n  s u r f a c e  as ^t i s  u n i v e r s a l l y  
r e c o g n i s e d  t h a t  s l i p p e r y  s u r f a c e s  a r e  dan ge ro us  (James ,  1983) .  S l i p p e r y  
k i t c h e n  s u r f a c e s  may be due t o  d i r t ,  w a t e r , o i l  and f l o o r  p o l i s h e s .
Th<* l a r g e  number o f  accident h a z a r d s  in  t h e  w or k ing e n v ir onm e nt  r e q u i r e  
p r o p e r  t e c h n i q u e s  t o  i d e n t i f y  t he  most  r e l e v a n t  s a f e t y  q u a l i t i e s  and to 
d e v e lo p  o b j e c t i v e  p r o c e d u r e s  f o r  t h e i r  measurement  ( S t r a n d b e r g ,  1983).
I t  is  f o r  t h e  above re a s o n s  t h a t  t he pr* s e n t  r e s e a r c h  i s  in v o lv e d  w i th  
t h e  am a lga mation  of  s a f e t y  and ergonomic d a t a  in o r d e r  t o  d e v e lo p  an a p ­
p r o p r i a t e  and r i g o r o u s  c o n c e p t u a l  framework t o  a n a l y s e  a c t i v i t y  and 
k i t c h e n  s a f e t y  in  commercial  k i t c h e n s . Wi th in  t h i s  f ramework mismatches 
m  i n t e r f a c e  d e s i g n  w i l l  be i d e n t i f i e d  v i a  a q u e s t i o n n a i r e  which has  been 
fo r m u l a t e d  in  a  manner s i m i l a r  t o  t h a t  a d m i n i s t e r e d  by Adams, Barlow and 
Middleston* (1 981) .  By r e c o g n i s i n g  t h e  importance  o f  fo c u s in g  on m i s ­
match es  betwe en components o f  t he  sy s t em , i t  becomes I m p e r a t iv e  t h a t  a i l  
i n c i d e n t s  which may o f f e r  sym ptomati c  ev id e n c e  o f  m a l f u n c t i o n  be d e t e r ­
mined , R es ea rc h  w i l l  n o t  be c o n f in e d  t o  nu ro ly  t h o s e  i n c i d e n t s  i d e n t i f i e d  
as  a c c i d e n t s  t h ro ugh co ns eq ue nc es  such  as damage o r  i n j u r y .  V a r i a b l e s  
t o  be c o n s i d e r e d  w i l l  i n c l u d e  s a f e t y  equipment  r e l e v a n t  t o  t h e  i n j u r y  such 
as  a p r o n s ,  g l o v e s ,  e t c ;  p r im ar y  c a u s e  of  a c c i d e n t  such  as  a c t i o n  o f  i n ­
ju re d employee ;  s o u r c e  or  ag e n t  nf i n j u r y  such as g r e a s y  s u r f a c e  o r  ma­
t e r i a l ,  movement p r e c e d i n g  i n j u r y  such as  h a n d l i n g  m a t e r i a l ; and 
immediate cause u f  Injury such as empl oyee 's  g r ip  on t oo ,  or m a t e i la l  too  
lax ,  a l l o w i n g  i t  :o s l i p  or d r o p . However , t h e s e  above v a r i a b l e s  ar e  by
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' iu trr'zms Tlicy o n ly  s c r v  [o i l lu s i - i .T i c  ulu' knul ' .  v n r i j b l c K
to  iip. I.Hits id t-r d i  ill tin- s t u d y ,
11 is  si. r o n g i y  s i ispectfxi  t h a t  from a n a l y s i n g  t  he d a t a ,  poor  ly de s ig n e d  
I 'qu ipment ,  po or  p r o c e d u r e s ,  and p o o r l y  p r e p a r e d  i n d i v i d u a l s  w i l l  he 
i d e n t i f i e d .  r rom t h i s  g e n e r a t e d  d a t a  f u r t h e r  recommendations w i l l  be made 
r e g a r d i n g  a l t e r n a t i v e  d e s i g n s .
By f o l l o w i n g  suc h a scheme th e b a s i c  s ho rt co m ing s  of  p r e v i o u s  r e s e a r c h  
w i l l  be over com e,  as a t h e o r e t i c a l  framework n e c e s s a r y  f o r  b o th  p r e d i c t i n g  
a c c i d e n t s  b e f o r e  t h e y  happen and f o r  a c t i n g  as  a c o h e s iv e  f o r c e  f o r  
dr a w in g t o g e t h e r  t h e  v a s t  amount  o f  i n f o r m a ti o n  a v a i l a b l e ,  w i l l  be  d e ­
v e l o p e d .  By dra wi ng on r e s e a r c h  such as t h a t  of  Adams, Barlow and 
H u i d l e s t o n e  (1981)  a whole s eq u e n ce  o f  event  s  t h a t  lea d up t o  t he  o c c u r ­
r e n c e  of  an a c c i d e n t  can be a n a l y s e d  u s i n g  t h e  a c c i d e n t  r e p o r t  form.  In 
ar id iM o n ,  su ch  a  scheme can e n a b le  t h e  i d e n t i f i c a t i o n  o f  f a c t o r s  which 
may be us ed  f o r  b o th  vhc r e d e s i g n  p r o c e s s  and t h e  p l a n n i n g  o f  i n j u r y  
p r e v e n t i o n  pro gr amm es.
Al thoug h i t  co u ld  be argue d t h a t  small  k i t c h e n s  w i l l  no t  g e n e r a t e  s u f f i ­
c i e n t  numbers  o f  r e p o r t s  t o  pro du c e mea ning fu l  a n a l y s i s ,  t h i s  w i l l  be 
overcome by p o o l i n g  t o g e t h e r  a l l  t h e  d a t a  irons each i n d i v i d u a l  r e s t a u r a n t .  
Adams, Barjow and K id d l e s t o n e  (1981)  s u g g e s t  t h a t  r e p o r t  forms w i th  com­
mon 1 y u s e f u l  c h e c k l i s t s  co u ld  be. d e s ig n e d  t o  p r o v i d e  c u m u l a t i v e  d a t a  which 
may be s h a r e d  t o  mu tual  b e n e f i t  hy a number of p a r t i c i p a n t  o r g a n i s a t i o n s .
Aims u f  i h e  p r e h e a t  rwnea r ch
The g e n e r a l  aim o f  t h i s  r e s e a r c h  w i l l  be t o  u t . l i s e  t h e  i n f o r m a t i o n  and 
knowledge in  t h e  a r e a s  o f  a p p l i e d  psy ch o lo g y  and ergonomics t o  i n v e s t i g a t e  
t h e  " p ro b le m "  o f  a c c i d e n t  and s a f e t y  in  commercial  k i t c h e n s  and t o  p r o ­
mote p r o c e d u r a l  and har dw are d e s i g n  recommendat ions ba se d on p s y c h o l o g ­
i c a l  and ergonomic p r i n c i p l e s .
T h e  p i lo t  s t u d y
S u b je c t s  f o r  P i l o t  S t udy
The s u b j e c t  f o r  t h e  p i l o t  s t u d y  was one r e s t a u r a n t .  In t h i s  r e s t a u r a n t  
t h e r e  were t w e n ty  s i x  k i t c h e n  s t a f f  w h o 's  d u t i e s  i n c l u d e d  ch opp in g v e g e ­
t a b l e s ,  c u t t i n g  mea t ,  f r y i n g  fo od ,  g r i l l i n g  fo od ,  p r e p a r i n g  d r i n k s ,  
w a sh in g  s e l e c t e d  d i s h e s ,  s t a c k i n g  d i s h e s  in a  d i s h w a s h e r ,  s e r v i n g  fo od,  
s e r v i n g  d r i n k s  and c l e a n i n g  t h e  g e n e r a l  k i t c h e n  a r e a  ( t l o o r s , g r i l l e r s ,  
s i n k s ,  t a b l e s  e t c . )  as  w e l l  as  t he  g e n e r a l  r e s t a u r a n t  a r e a .  The o u t p u t  
of  t h e  r e s t a u r a n t  was a p p r o x im a te ly  160 meals  per  day .  he r e s t a u r a n t  
was op en  f o r  l un ch  and d i n n e r  s i x  days  a week.
E x p e r im e n ta l  t as k  f o r  p i l o t  s t u d y
In o r d e r  t o  a s s e s s  t h e  number o f  r e p o r t a b l e  i n c i d e n t s ,  i f  an y,  o c c u r r i n g  
in  r e s t a u r a n t s ,  a c h e c k l i s t  was f o r m u l a t e d ,  bas ed  on t h a t  p r e s e n t e d  by 
Adams, Barlow and H id d l e s t o n e  (1981)  as  w e l l  as  a NOSA i n c i d e n t  ( a r c i o e n t )  
r e p o r t  and i n v e s t i g a t i o n  form ( 19R4) A copy o f  t he c h e c k l i s t  i s  a t  Ap-
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The Adams, Barlow and Hidd 1 estom - --.Inn.k' i sv is  d v s i^ nvd  i i1 such a way t h a t  
' cons ide-Vcihlo p v o p o r t i o n  o i  tin- i tems is  i ' t d i r e c t  o r  i n d i r e c t  ergonomic 
s i g n i f i c a n c e .  These i tems in c l u d e  t h e  s o u r c e  o r  agent , o f  i j u r y ,  t 1-... 
movement  p r e c e d i n g  t h e  i n j u r y ,  and t h e  immediate  c a u s e  o f  i n j u r y .  I t  i s  
hoped t h a t  t h i s  c h e c k l i s t  w i l l  i d e n t i f y  t h e  s i g n i f i c a n t  a g e n t s  o f  i n j u r y .
The " a g e n t  o f  i n j u r y "  r e f e r s  t o  t h a t  e l e m e n t  o f  t h e  e nvi ro nm e nt  which 
d i r e c t l y  p r od uc ed  t h e  t rauma o r  i n j u r y ,  o r  which  p r e c i p i t a t e d  die  
i n j u r i o u s  movement ( e . g . , a s l i p p e r y  f l o o r  may be t h e  " a g e n t "  in  t h e  c a se 
o f  a  s l i p  r e s u l t i n g  in a s p r a i n ) .
The p r e s e n t  c h e c k l i s t  c o n s i s t s  o f  f i v e  s e c t i o n s .  S e c t i o n  A in v o l v e s  t he  
p r i m a r y  c a u s e  o f  a c c i d e n t , s e c t i o n  B in v o l v e s  body i n j u r i e s , S e c t i o n  C 
i s  t h e  s o u r c e  o r  ag en t  of  i n j u r y ,  s e c t i o n  D i s  t h e  movement p r e c e d i n g  the 
i n j u r y  and S e c t i o n  E i s  t h e  immediate  c a u s e  o f  i n j u r y .  Under ea ch  s e c t i o n  
i s  l i s t e d  a  number o f  p o s s i b l e  r e s p o n s e s . The re s p o n d e n t  ' s  r e q u i r e d  t o  
p l a c e  a  t i c k  in  the. a p p r o p r i a t e  b o x /e s  f o r  each s e c t i o n .  I t  i s  p o s s i b l e  
t h a t  more t h a n  one box w i l l  be t i c k e d  in ea ch  s e c t i o n .
P ro ce d u r e  f o r  p i l ot__ s tu dy
The maneger  o f  a r e s t a u r a n t  in  t h e  E»«t  Rand was a p pr oa ch e d .  Ha was i n ­
formed t h a t  t h e  r e s e a r c h e r  was c u r r e n t l y  d o in g  a h a s t e n s  t h e s i s  in  the 
f i e l d  o f  I n d u s t r i a l  Psycho logy on t h e  s u b j e c t  of  s a f e t y  psy ch o lo g y  and 
t h e  er go nom ic s o f  commercial k i t c h e n s .  The manager was t o l d  t h a t  h i s  
a s s i s t a n c e  was r e q u i r e d  t-'  .ompleto t he c h e c k l i s t  each  t ime he ob ser v ed  
an i n c i d e n t ,  o r  one was r e p o r t e d  t o  him.  G r ea t  em phasi s  wa- p l a c e d  on 
e x p l a i n i n g  t h a t  an i n c i d e n t  d id  not n e c e s s a r i l y  have t o  r e s u l t  in  an i n ­
j u r y  in  o r d e r  t o  bn r e p o r t e d . When the  manager  a g r e e d  t o  p a r t i c i p a t e  in
i lia s u i d y ,  he w a s  a s k e d  l o  g o  i h r o u g h  i l i e  c h c c . k i i s L  l i i m h r l f ,  i n  the  
p r e s e n c e  o f  t h e r e s e a r c h e r ,  m d  ■my i j u e r i e s  u e r e  . inskered  and n ot ed  hy 
t h e  r e s e a r c h e r . I t  was th en  e s t a b l i s h e d  t h a t  t h e  manager c o m p l e t e ly  un ­
d e r s t o o d  what was r e q u i r e d  o f  him. The r e s e a r c h e r  a s s u r e d  t h e  manager 
of  co m p let e  anonymity of  t h e  r e s t a u r a n t .
The p i l o t  Mludy began on l i e  18 of  Sovemher 'hRT gnu from then on th* 
r e s ta u r a n t was co nta cted  on a regu lar has ;s . Onr e j t . s i  ^1 ished that
i n c i d e n t s  ware o cc ur ri n g ,  ch s u i t a b i l i t y  oi tlm ch' kl.s". v i s  u . , s s .  ! 
through speak ing  t o  the manager and th u s,  the appropriatenes: ,  r .^.,,1, ,
c h e c k l i s t  i n  t h e r e s t a u r a n t  industry was c o nf ir m ed .  There were no changes 
made t o  t h e  c h e c k l i s t  as t he  manager was ab le to  r e p o r t  i n c i d e n t s  w i th o u t  
e n c o u n t e r i n g  any p r o b l e m s . At no p o i n t  d id  t h e manager  report  t h a t -  t h e 
c a t e g o r i e s  were i n s u f f i c i e n t  or not  broad enough t o  cover a l l  ty p es  of
a c c i d e n t s  o c c u r r i n g  in  h i s  k i t c h e n .  The re sta urant was th en  i n c o r p o r a t e d  
in t o  t h e  l a r g e r  s t u d y .
T h e  m ain  s tu d y
S u b je c t s for t h e  main s t udy
The s u b j e c t s  i n c lu d e d  in  t h i s  s tud y were fourteen  r e s t a u r a n t s  t i n c l a d i n g  
t h e  p i l o t  s t u d y ) in  t h e  East  Rand and J o han ne sbu rg  a re as  In t h e  t a b l e  
be low the, number o f  s t a f f  in  each  r e s t a u r a n t  as w e l l  as  t h e  number of  
meals  p r od uc ed  p«r  day ar e  l i s t e d .
TABI.K 3.1 Sinff and mc.ilh ;wr Jiy produced cry ri ' suiur.mt.















Tlu- s t a f f  in  a l l  t h e s e  r e s t a u r a n t s  i n c l u d e d  the k i t c h e n  s t a f f  as w e l l  as 
w a i t e r s / w a i t r e s s e s  and m a n a g er s /m an ag e re ss e s  who e n t e r e d  •"id e x i t e d  from 
k i t c h e n s  on a r e g u l a r  b a s i s . The d u t i e s  and t a s k s  o f  t h e  k i t c h e n  s t a f f  
in c l u d e d  ch opp in g  v e g e t a b l e s , c u t t i n g  m e a t , f r y in g  f o o d , g r i l l i n g  f o o d , 
p r e p a r i n g  d r i n k s ,  w a sh ing  d i s h e s , s e r v i n g  fo o d , s e r v i n g  d r i n k s  and 
c l e a n i n g  t h e  g e n e r a l  k i t c h e n  a r e a s  ( f l o o r s ,  g r i l l s ,  s i n k s ,  t a b l e s  e t c . )  
as w e l l  as t h e  g e n e r a l  r e s t a u r a n t  a r e a .
khen looki ng  a t  th e ac c ide nt data ge ner ated  by i n d i v i d u a l  re s t a u r a n t s ,
i t  i s  u n l i k e l y  t h a t  s u f f i c i e n t  numbers  o f  r e p o r t s  w i l l  be g e n e r a t e d  t o
f
oJuix* m«'9iUn&ful u n n l y s i s .  l l m s ,  u l l  ihr  d. iia frLMm i nd iv idu a l  re^tau-
m s  wvrc poo 1 pd l o g r l l m r  in ordmr t o  g a in  me:minAfu 1 r e s u l t :  (Adams, 
r  low and H i d d l e s t o n e ,  1V81) In t i n s  way cumular  ivo d a t a  was o b t a i n e d .
Ex p e r im e n ta l  t a s k s  fo r  Lho main s tu d y
In o r d e r  l o  o b t a i n  d a t a  on r r p o r i a h l e  i n c i d e n t s  a c h e c k l i s t  was co n ­
s t r u c t e d  ba se d on t h a t  f o r m u la te d  by Adams, Barlow and H i d d l e s t o n e  (1981) 
(See Appendix 3 ) .  The c h e c k l i s t  was i d e n t i c a l  t o  t h e one used  in  t h e  
p i l o t  s t u d y .
The c h e c k l i s t s  were p r e s e n t e d  t o  t h e  f o u r t e e n  r e s t a u r a n t s . Each c h e c k l i s t  
c o n s i s t e d  o f  f o u r  p a g e s , each c h e c k l i s t  r e p r e s e n t i n g  a s i n g l e  r e p o r t a b l e  
i n c i d e n t .  A i l  t h e  r e s t a u r a n t s  who r e c e i v e d  c h e c K l i s t s  p a r t i c i p a t e d  in  
the. s t u d y .
P ro A 'd u re
Each r e s t a u r a n t  was ap pr oa ch e d i n d i v i d u a l l y .  Once a c c e s s  had been o b ­
t a i n e d ,  t h e  r e s t a u r a n t  manager was inform ed t h a t  t h e  r e s e a r c h e r  was c u r ­
r e n t  ly d o in g  a M as t er s  t h e s i s  in t he  f i e l d  o f  I n d u s t r i e ’ P syc hol ogy  on 
t h e  s u b j e c t  o f  S a f e t y  psy ch o lo gy  and t h e  ergonomics  of  commerc a 1 k i t c h ­
ens The r e s t a u r a n t  manager  was f u r t h e r  to  Id t h a t  h i s / h e r  a s s i s t a n c e  was 
r<‘iju i vod t o  co m pl et e  t h e c h e c k l i s t  each  t ime h e / s h e  o b s e r v e d  an a c c i d e n t , 
n ot  n e c e s s a r i l y  l e a d in g  t o  i n j u r y ,  o r  each t im e an a c c i d e n t  was r e p o r t e d  
t o  h i n / h e r . G r ea t  emp hasis  was p l a c e d  on t h i s  p o i n t .  I t  was f u r t h e r  
s t r e s s e d  t h a t  t h e  d u r a t i o n  of t h e  r e s e a r c h  would be between t h r e e  months 
t o  a y e a r .  The r e s t a u r a n t  manager was r e q u i r e d  t o  go th r o u g h  t h e  c h e c k ­
l i s t  h imse ! f / i i e r s e l  f and t h e  r e s e a r c h e r  answered any q u e r i e s  . A", r e s -
1C2
V:
. lu nm t m.iii.ig.-rs ,ippro,n.hi-d Agreed t o  p i i ; ij> t i e  in  tliv r e s o a r c h  and the  
c om pl et e  anonymity o f  t he r e s t a u r a n t  was p ro mised.
Every t h r e e  t o  fo u r  weeks each r e s t a u r a n t  was c o n t a c t e d  by t h e  r e s e a r c h e r  
in  o r d e r  t o  ke^p a check t h a t  t h e  r e s e a r c h  was s t i l l  in  p r o g r e s s  and t o  
f i n d  o u t  i f  t h e  r e s t a u r a n t s  r e q u i r e d  more c h e c k l i s t s .
At t h e end o f  t h e  s tu d y  t h e  c h e c k l i s t s  were c o l l e c t e d  from each o f  t he  
f o u r t e e n  r e s t a u r a n t s  and c m  r e s t a u r a n t  m a n a g e r / e s s  was tha nke d f o r  




C H A PTER  6
RE SU L T S
A n a ly s i s  i s  basmtl on !U5 r e p o r t s  co l  loct  od o v e r  an e l e v e n  month p e r io d .  
The p r e s e n t a t i o n  o f  t h e s e  r e s u l t s  i n d i c a t e s  t h a t  f i r s t l y  t h e  d a t a  a r e  
w or thy  of  c o n s i d e r a t i o n  hy e r g o n o m i s t s , and s e c o n d ly  t h e  d a t a  s e r v e  to  
i l l u s t r a t e  t h e u s e f u l n e s s  o f  t he  mode o f  r e p o r t i n g ,  which may be ad a p te d  
o r  a p p r o p r i a t e l y  r e d e s i g n e d  t o  s u i t  any s p e c i f i c  s e t  o f  work en vi ron men t  
and ct gonoonic demand c o n d i t i o n s .
A t t e n t i o n  i s  g iv e n  t o  Lne in c i d e n c e  o f  a c c i d e n t s  a c c o r d i n g  t o  t h e  number 
o f  r e s t a u r a n t s  p a r t i c i p a t i n g  in  t h e  s t u d y ,  t h e  number o f  k i t c h e n  worker s  
p e r  r e s t a u r a n t  and t h e  number of  i n c i d e n t s .
f r e q u e n c y  d i s t r i b u t i o n s  a r e  shown as th ey  i n d i c a t e  how o f t e n  a p a r t i c u l a r  
c h a r a c t e r i s t i c  o c c u r s  as w e l l  as p r o v i d i n g  th e r a ng e and v a r i a t i o n  o f  i t s  
o c c u r r e n c e  w i t h i n  a p o p u l a t i o n .  S o c i a l  s u r v e y s , such  as  t h e  us e o f  t h e  
q v e = ' i o n n a i r e ,  a r e  u s u a l l y  t h e  most  e f f e c t i v e  methodo logy  f o r  i s o l a t i n g  
t h e  f r e q u e n c i e s  and d i s t r i b u t i o n s  o f  c h a r a c t e r i s t i c s  w i t h i n  a p o p u l a t i o n  
( W il l i a m s o n ,  Karp,  Da lph in  and G r a y , 1982),
In t h i s  s t u d y  135 q u e s t i o n n a i r e s  were c o l l e c t e d  from f o u r t e e n  r e s t a u r a n t s  
in t he E a s t  Rand and Jo h an n e sb u rg  a r e a s  o v e r  a p e r i o d  range o f  e l e v e n  
m o n t h s . Fable  1 r e p r e s e n t s  t he r e s t a u r a n t  and the. number o f  wo rk er s  in 
ea ch  r e s t a u r a n t .
„u.  of s l a i f  I 30| 9 | 10' 14| 241 30.  15' 21| 2b| 19| 14| 6 | 15| 9 |
| ]  i [_ I I | I : • J  i I I ; I
Kestzinrant  no. S=14 
Xo. o f  s t a f f  X=242
I"hi‘ t iim: p e r i o d  o ve r  which t h e  a c c i d e n t s  were r e p o r t e d  in  each  r e s t a u r a n t
i s  d e m o n s t r a t e d  in  T a b le  2 be low.
firne p e r i o d  o ve r  which i n c i d e n t s  we r e  re co rd e d  in  each r e s t a u r a n t .
iN0V|DEC|JANlFEB|HAR'APR|%AYiJUX:JULlAUU SEP:
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The r o f  i n c i d e n t s  p e r  rest  iur nit i s  s e t  ou t  i n  T. i b l o
Tab in 3
Sumt,,.; o f  i n c i d e n t *  p e r  r n s t a u r d n t .
I restaurant no. : no. of incidents ! incidents per month
i 10 | 2 . 5
i 2 24 I 8
i 3 10 ! 3.3
I 4 I 14 I 4.7
1 3 j 6 | 1.5






7 ! I 0.6
8 I 5 | 1 .25
9 : 5 ! 0.5
1 10 | 13 ! 3 . 2 5
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i ! S'-37. 2
T a b l e s  2 a n d  3 show t h a t  t h e  p e r i o d  o f  t i me  o v e r  wh i c h  t h e  s t u d y  was  
c a r r i e d  o u t  i n  e a c h  r e s t a u r a n t  d i d  n o t  c o r r e s p o n d  w i t h  an  i n c r e a s e d  number  
of  i n c i d e n t s  i n  e a c h  r e s t a u r a n t .  R e s t a u r a n t  number  t wo d i s p l a y e d  the* 
l u* h » s t  numhnr o f  in c i d e n t s ,  however the study was on ly  conducted in t h i s  
rc' ' inurnni  over a period  of  t h i e e  months. Restaurant number nine  was 
r e s p o n s i b l e  for f i v e  a c c i d e n t s ,  yet  t h i s  re sta ura nt  p a r t l r i p n t e d  In the  
study f o r  the l o n g e s t  p e r i o d  of  f i rne ( n i n e  months) Thus , t u n e  was  not
V
¥
I In' s o l o  l ioiorm i imi& f a c t o r .  iiu. idcii t  s ,iv o t h u s  pro pose d t o  be a f u n c t i o n  
of  f a c t o r s  su ch  as  ergonomic d e s i g n ,  i n s u f f i c i e n t  t r a i n i n g ,  tac k of  
s u p e r v i s i o n  e t c  The p o s s i b i l i t y  of  u n d e r - r e p o r t i n g  can a l s o  no t  be r u l e d  
o u t .  I t  i s  p o s s i b l e  t h a t  b ec au se t h e  r e s t a u r a n t  managers  knew t h a t  t h e i r  
r e s t a u r . : . i t s  were b e in g  obs er ve d  for  t h e o c c u r r e n c e  o f  i n c i d e n t s , t h e y  were 
r e l u c t a n t  t o  r e p o r t  a l l  i n c i d e n t s .  The p o s s i b i l i t y  o f  u n d e r - r e p o r t i n g  
w i l l  be d i s c u s s e d  in  g r e a t e r  d e t a i l  in  C h ap ter  7.
Because a  c o n s i d e r a b l e  p r o p o r t i o n  o f  t he  i tem s on th e c h e c k l i s t  a r e  o f  
d i r e c t  o r  i n d i r e c t  ergonomics s i g n i f i c a n c e ,  t h e  fr e q u e n c y  o f  t h e  r e ­
sp o n ses  w i l l  be t a b u l a t e d  below a c c o r d i n g  t o  t h e  s o u r c e  o r  ag en t  o f  i n ­
j u r y  , t h e  movement  p r e c e d i n g  tha i n j u r y , t h e  immediate  c a use o f  i n j u r y  
and t h e  i n j u r y  i t s e l f .
D i s t r i b u t i o n o f  i n j u r i e s  a c c o r d i n g  t o  t he s o u r c e o r  ag e n t  o f  i n j u ry
The " s o u r c e "  o r  " a g e n t  o f  i n j u r y "  r e f e r s  t o  t h a t  e l e m e n t  o f  t h e  e n v i r o n ­
ment  which d i r e c t l y  pr odu ced the t raum a o r  i n j u r y  o r  which p r e c i p i t a t e d  
t h e i n j u r i o u s  movement (as  f o r  ex a m p le , a g r e a s y  f l o o r  might  be t he 
" a g e n t "  in  t h e  c a s e  o f  a s l i p  r e s u l t i n g  in  an i n j u r y  t o  t h e  b a c k ) . S ix t e e n  
such  a g e n t s  a r e  l i s t e d  t o  which i s  added i tem  17, 'a n y  o t h e r  - p l e a s e  
d e s c r i b e . ’ T a b le  U l i s t s  t h e s e  a g e n t s  in t h e i r  o r d e r  o f  f r e q u e n c y  o use 
o ve r  t h e  r e s '  a r c h  p e r i o d .  Only s i x t e e n  a g e n t s  ap pe ar  be low as t h e r e  were 
iic. r e s p o n s e s  ti. i tem 7 - " s h a r p  o b j e c t s  such as n a i l s  n ot  b e in g  used  by
w o r k e r" ,  and i tem 17 - " a g g r a v a t i o n  o f  a d i s a b i l i t y  a l r e a d y  p r e s e n t " .
T a b le  .
Krcqui 'nc ies  i c c o rd fn g  t o  o r  a ge n t  o f  i n j u r y .
n t  o f  i n j u r y
1.T oo ls  o r  equipment  b e in g  use
2 . Hoc s u r f a c e
4 . S l i p p e r y  s u r f a c e
6 . C r e a s y  s u r f a c e
7 . Mechani-a  I l y  moved t o o l s  b e i n g  used
8 . Uneven s u r f a c e
9 . M e c h a n ic a l l y  moved m a t e r i a l
1 0 . S t a t i o n a r y t  n e t  b e i n g  used
F a l l i n g  o b j e c t s
' 13. S t a t i o n a r y , b u t  out. of  p l a c e  m a t e r i a l  
i o r  equipment
1 4 .F ly i n g  o b j e c t s
• 1 6 .M e c h a n ic a l l y  moved t o o l s  no t  b e in g  used
11 is  o f  i n t e r e s t  t.o no t e  t h a t  I he f i r s t  two i t - m s , " t o o l s  o r  equipment  
b e i n g  used by wo r ker "  and "ho t  s u r f a c e  ut m a t e r i a l " ,  c o n t r i b u t e  n e a r l y  
45". of t he  r e s p o n s e s  in t h i s  c a t e g o r y  Hit s  means t h a t  t h e  worker  i n j u r e s  
h tm/l ierse  1 f on the t o o l  o r  equipment  w i th  which h e / s h e  i s  working  as we l l
is  i rnm n l io i  s u r f a c e  m  - ' . i i i - r i n l .  T l i i s  s i i R g c s i s  U n i  A f o m s  on i ll" 
h n n d M n g  mel l iod*  mnd t l ic  bplm vio i ir  o (  t h e  wor ke r  i s  n c c r s s n r y  . iml t h e  
erRnnociic . d p s i g n s  o f  much e q u i p u o n t  ne ed Lo l>n l n v m s L ig a t e d .
The  n n x l  h i g h e m l  Lm te go r y ,  w h ic h t h i s  ca se "any o t h e ;  - I i.^sp de -
111 be d i s c u s s e d  in  C ha p te r  7 by d ra w in g examples  from the, open 
ion o f  ! he q u e s t i o n n a i r e .  However , i t  must  he n o t ed  t h a t  t h i s  
c a t e g o r y  in c lu d e d  m os t l y  w r i t t e n  r e p e t i t i o n s  o f  what  had been t i c k e d  in  
t he check 1 i s t  .
" S l i p p e r y  s u r f a c e "  i s  a n o th e r  h ig h i tem.  Th is  means t h a t  s l i p p e r y  s u r f a c e  
o r  m a t e r i a l  i s  a s o u r c e  o r  a ge nt  o f  i n j u r y  which nee ds  t o  be expanded 
u p o n . T h i s  is  done in  d e t a i l  in  C h a p te r  7.
Movement p r e c m d i n *  I n j u r y
In l l . i - .  . a t e g o r y  t l f t o m n  n f  t h e  m os t  common o f  t h e  movement# p r e c e d i n g  
' h r  i n ; u r y  a r e  l i * L e d  a :  w e l l  a s  i t em  s i x t e e n  r f  t h e  q u e s t i o n n a i r e  " e n ­
ga g ed  In more co m ple x  movement:  p l e a a e  d o n c r l b e " .  "Wa lking  w i t h o u t  c a r -  
. m g  a n y t h i n g  up e t a lr m "  i #  e x c l u d e d  from i h i #  t a b l e  a s  t h e r e  w e r e  no  
rp sf io nx e#  t o  ( h i #  i t e m .  T a b l e  5 l i s t #  t h e s e  movement#  p r e c e d i n g  i n j u r y  
in t h f l r  o r d e r  o f  f r e q u e n c y .
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Fi  *■ o n o i u '  i c s  o f  mov i»men t  s  p r i ' r . t ' d i n g  i n j u r y
Movement p r e c e d i n g  i n j u r y  1r equnncyj p n r c e n t  |
1 H a nd l ing  fl t o o l  or equipment , 58 | 2 9 ,4  i
Z.KngAgmd in mor* complex movemenl:
p l e a s , :  d e s c r  ib«-
I 63 !
: I
2 1 .8  j
1.W al king w i t h o u t  c a r r y i n g  a n y t h i n g  on 
a l e v e l  s u r f a c e
t IB 1 9.1  i
4 . [ , i f t  ing m a t e r i a l  or  equipment : id  [ 8 . 1  I
r> .C a r r y in g  o r  w h e e l in g  m a t e r i a l  on a 
l e v e l  s u r t a c e
I lb 8 . i  ;
6 . Taking  ho Id o f  m a t e r i a l , equipment  or  t o o l i 10 j s .  1 i
7 . S ta n d i n g  s t i l l  and u p r i g h t ! «  ! 6 . 1  1
P .P u s h i n g  m a t e r i a l  away from h i m / h e r s e l f 1 6 i 3 . 0  '
9 , P u l l i n g  m a t e r i a l  t ow ar ds  h i m / h e r s e l f 1 5 1
10 . Jumping o r  s t e p p i n g  on t o  an e l e v a t e d  
m u r f a c e /p o m l t lo n
1 6 2 . 0  !
11 R ea c h in g  f o r  m a t e r i a l  equip men t  o r  a to o l 1 3 1 1.5 |
1 1'’ .C a r r y in g  m a t e r i a l  u p s t a i r s : 3 : i . s  !
1 i . Jumping o r  s t e p p i n g  down from an e l e v a t e d  
i s u r f a c e / p o s i t i o n
1 2 I 
1 i
1.0 |
! 1 4 . S t a n d i n g  s t i l l ,  l e a n i n g  ov er  m a t e r i a l  or
; equipm ent
l . o  :
' I S . C a r r y i n g  m a t e r i a l  d o w n s t a i r s 1.0
1 6 . W a lk in g  w i t h o u t  c a r r y i n g  a n y t h i n g  d o w n s ta i r s:  i i 0 .5
: 19? |
KnnHIiriK a t f w l  o r  equfpmmnc" fo r  a jm o x l 10% o f  ihm rn n p ojise*
i n  t i l l s  n n i e g o r y .  " E n g a g t - d  m  wor t -  oom;.i 1 a x  mo \  i>mi‘n t  : p  1 fai  s  e  d o s e  r  i h e ' 1 
HceotinLed fo r  a lm o st 22". o f  thw ro^|x)T isos m  U ,ia  e a t p g o r y .  H ow ever, most.
o f  t . ho  w r i t t . o . n  r e s p o n s e s  w o r e  s i n i [  l y  r o j - o t  i t  i o n s  o f  t h e  r e s p o n s e s  i n  t h e
1 10
h i v k ! : . :  ; , U i i s  CMlegoiy.  A;iproxim.itc]y V. u f  Uir  movompiit n r p . c d i n g  
In- i n j u r y  warn a c co un te d  fo r  by "w a lk in g  w ithou t  c a r r y i n g  in \  t h m g  on a 
'v e  I s u r f a c e " .  T h is  has  b e a r i n g  on t h e  im porta nce  o f  f l o o r  s u r f a c e  which 
i l l  be exp anded upon a t  t h e  d i s c u s s i o n  s t a g e .  Taken in  c o n j u n c t i o n ,  
l i i :  in* m a t e r i a l  o r  eq uipm ent "  and "p u s h in g  and p u l l i n g "  movements ac -  
•uinted for al m o s t  14% o f  re s p o n s e s  in  t h i s  c a t e g o r y .  T h i s  f i g u r e  t n d i -  
it .es t h e  need  fo r  b e t t e r  t r a i n i n g  a n d / o r  s u p e r v i s i o n  a n d / o r  t h e  us e o f  
re  m e c han ic al  a i d s  f o r  t h e s e  so r t : ,  o f  p h y s i c a l  a c t i o n s .  The low number 
i n j u r i e s  r e s u l t i n g  from w a lk in g  d o w n s t a i r s  c a r r y i n g  a n y t h i n g  and 
i t bon! c a r r y i n g  an y th in g  may i n d i c a t e  t h a t  be c au se such movements a r e  
K- rei i t lv  h a z a r d o u s , wo rk er s  w i l l  be much more c a r e f u l  when w a lk in g  
d * n s t n i r s .  Sec o n d ly ,  on ly  two o f  t h e  p a r t i c i p a t i n g  r e s t a u r a n t s  a c t u a l l y  
it. 1 s t e p s  and f o r  t h i s  re a so n  t h e  f r e q u e n c y  o f  t h i s  re spot . se  i s  low.
VI iturned.iate c a use o f  i n ju r y
It c h e c k i n g  t h e  immediate  c a use o f  i n j u r y  t '  manager  i s  i n d i c a t i n g  what  
i> i n s  her  o p i . n o n ,  was t h e most im p o r t a n t  of t h e  f a c t o r s  p r o d u c in g  th e 
i :.i y The a t t e m p t  has  been made, th ro u g h  the c h e c k l i s t ,  t o  s p e c i f y  a 
i ubei o f  p a r t i c u l a r  s o r t s  o f  " e r r o r  j udgem en t" ,  as  w e l l  as  d e f i n i n g  o t h e r  
s s i b l o  i n j u r y  p r o d u c in g  b eh a v io u r s  s i t u a t i o n s .
i t h i s  c a t e g o r y  e l e v e n  o f  t h e  most  common immediate  c a u s e s  o f  i n j u r y  a r e  
i s t r d  as  w e l l  as a t w e l f t h  i tem "any o i l ie r  ca u s e ;  p l e a s e  d e s c r i b e " .  The 
terns " o v e r  r e l i a n c e  on p r o t e c t i v e  equipment  by wo r ker "  and " w o r k e r ' s  
‘o d i l y  r e a c t i o n  t o  new t a s k  or eq ui pm en t"  a r e  ex c lu d ed  as no r e s p o n s e s  
. e r e  r e c o r d e d  f o r  t h e s e  i t e m s .
Z.Any o i l ie r  cause:  p le aa e d e s c r ib e
3 . S l i p ,  t r i p  o r  f a l l  by worker
F a i l i n g  t o  al low [or p h y s i c a l  p r o p e r t i e s
o f  m a t e r i a l
1 5 . G r ip  on t o o l  o r  m a t e r i a l  to o l o o se a l l o w i n g  : 
i t  t o  s i  ip o r  drop ;
6 . f a i l u r e  t o  us* p r o t e c t i v e  equ ipaent
7 . M is ju d g in g  p o s i t i o n  of  m a t e r i a l
s pa c e in a co n f in e d
9 . M is ju d g in g  own s t r e n g t h  o r  p h y s i c a l  a b i l i t y
ID.Movement of  p o o r l y  s to c k e d  or p la c e d
i I . O v e r - r e a c h i n g  w i th  t o o l ,  m a t e r i a ]  or  p a r t  
o f  body
1 2 .M is  j u d g i n g  :
27 .6
27 .6
Once a g a i n ,  as  (n ch* pr ev io us  two c a t e g o r i e s ,  "any o th e r  cause:  p le as n
d e s ^ r  i be "  conveyed w r i t t e n  r e p e t i t i o n s  o f  what had been t i c k e d  as  i t em s
Many o f  t h e  minor  i n j u r i e s  a.-soc i a 1 cd w i th  "p la ci ng p a r t  o f  body in  po- 
s i c i o n  o f  r is k"  were minor n ic ks  and burns.  However, th ere wero some 
s e r i o u s  i n j u r i e s  which w i l l  be d i s c u s s e d  f u r t h e r  on.  I t  i s  im p o rt a n t  to 
not e th a t  t h i s  i tem accounted fo r almost 28% of the respon ses  in t h i s
or in j ur y .  Tl iis  kind o f  immi'di.UP (.ncit' o f  in jury i s  very irnch  ^ fu i .ct ion  
(if f ! o o r  s u r f a c e . C l e a r l y  t h e  i mpr ovemenL o f  s u r f a c e s ,  w h e r e  p o s s i b l e ,  
,is w e l l  as  th e p r o v i s io n  o f  s a f e t y  shoos shoul d min imise t h i s  s i&n if i c& nt
c o n t r i b u t i o n  t o  i n j u r i e s .  T h is  i tem is  o f  p a r t i c u l a r  im port an ce  and w i l l  
be f u r t h e r  exp anded upon in  C h a p te r  7.
The o t h e r  c a u s e s  which c o n t r i b u t e  t o  t h i s  c a t e g o r y  a r e  " f a i l u r e  t o  a l low 
t o r  p h y s i c a l  p r o p e r t i e s  o f  m a t e r i a l ' '  (1 0 .8 ° , ) ,  " g r i p  on m a t e r i a l  t o o  loos e 
a l l o w i n g  i t  ’o s l i p  o r  dr op "  (4.3%) and " f a i l u r e  t o  u s e  p r o t e c t i v e  
eq ui pm en t"  (3 . 8% ).  " F a i l u r e  t o  us e p r o t e c t i v e  eq ui pm en t"  s u g g e s t s  t h a t  
t h e r e  is  a g r e a t e r  r e a d i n e s s  t o  work u n p r o t e c t e d  on j o b s  which a r e  won­
d e r e d  by t h e  w or ker  t o  have a r e l a t i v e l y  low i n j u r y  p o t e n t i a l .  I t  i s  
a l s o  p o s s i b l e  t h a t  many o f  t h e  wo rk er s  who a r e  i n j u r e d  w h i l e ,  and pe rh ap s  
p a r t l y  b e c a u s e  o f ,  no t  w e a ri n g  p r o t e c t i v e  e qu ip m en t ,  may be among t h e  more 
e x p e r i e n c e d  and t h e  more a b l e  t.o m in im ise,  : f  not  t o t a l l y  a v o i d ,  an i n j u r y  
iAdams, Bar  low and H i d d l e s t o n e ,  1981) . _ u n l l y  f a i l u r e  t o  us e p r o t e c t i v e
equ ipment  may be due t o  t h e tan  hat  w or ke rs  a r e  not  aware o f  t h e im­
p o r t a n c e  o f  suc h a p r a c t i c e .  T h u s , - h e r e  may be a d e f i n i t e  need  f o r  
t r a i n i n g  in  t h i s  a r e a . An Inv e stm e nt  o f  b ot h t im e and e f f o r t  in  the 
o b s e r v a n c e  of s a f e t y  p r o c e d u r e s  is  n e c e s s a r y  f o r  t h e  e l i m i n a t i o n  o f  un sa f e  
a c t s  in  t h e  w o r k p la ce  ( F i s h e r  and P a r r y , 198.3 i .
F requen cy o f  i n j u r i e s
The q u e s t i o n n a i r e  made p r o v i s i o n  f o r  the. r e p o r t i n g  of  s p e c i f i c  i n j u r i e s .  
The t a b l e  below s e t s  ou t  t h e s e  i n j u r i e s  a c c o r d i n g  t o  t h e i r  f req ue nc y of 
o c c u r r e n c e .  Th er e were no r e p o r t e d  i n c i d e n t s  o f  p o i s o n in g  or  s u f f o c a t i o n .
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Frequencv_ o f  in  j
I n j u r i e s fr e q u e n c y p e r c e n t  i
1 . f i n g e r / s  j i 30
' 2 . bu rn  | 38 ! 20 !
• .bx | 1 i
2 . h a r d / s  ] 31 1 16
4.  head  j 16 I 8 . 2  1
5 . s t r a i n / s p r a i n  | 10 i 5 .1  !
: 6 . a r m / s  j 7 ; 3 ,6  |
7 . back  | 7 1 3 .6  i
■ 8 . l e g / s  j 5 ! 2 .6  i
, 9 . neck  | 4 i 2 .1  !
. 1 0 . e y e / s  | 4 1 2 .1  I
! 1 1 .a m p u t a t i o n  | 4 2 .1  i
' 12 .c haa t  | 3 ! 1 .5 |
, 1 3 . f o o t / f e e t  j 2 1 1
1 4 . c o n f u s io n  j ! 1
: 1 5 . i n t e r n a l  wound j 2 ! 1 !
1 1 6 . f r a c t u r e  j 1 1 o . 5  ;
• T o t a l  1 194
The m a j o r i t y  o f  i n j u r i e s  a r e  made up o f  i n j u r i e s  t o  t h e  f i n g e r / s  (30%), 
h a n d /a  (16%), head  (8.2%) and b ur ns  (20%).  Al though t h e r e  a r e  i t em s  which 
r e p o r t  ve r y low f r e q u e n c i e s ,  i t  must  be remembered t h a t  an i n j u r y  such 
as  a m p u ta t io n  (f r e q = 4 )  cann o t  be d i s c a r d e d  b ec au se o f  i t s  low fr eq u en c y .  
Such an i n j u r y  s h o u ld  n o t  be o c c u r r i n g  a t  a l l  in  r e s t a u r a n t  k i t c h e n s , and 
t h e  f a c t  t h a t  suc h an i n j u r y  o c c u r s  i s  a ca us e f o r  co n c e rn .
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i t  i.mst be n o t ed  t h a t  in  t a b l e s  4 ,  3.  o and 7 the t o t a l  exc ee ds  t h e 135 
q u e s t i o n n a i r e s  b ec au se c ;  some r e p o r t s  more t h a n  one i tem i s  t i c k e d  per  
c a t e g o r y .
As has  be en  p o i n t e d  o u t  by Adams, Bar low and H i d d l e s t o n e ,  (1981)  p a i r i n g s  
o r  g r o u p i n g s  such as  a ge nt  p l u s  movement p r e c e d i n g  i n j u r y ,  ag e n t  pl u s  
im m e o . ' t e  c a u s e , co u ld  a l l  be  us ed  t o  o b t a i n  more d e t a i l e d  and u s e a b le  
s e t s  o f  d a t a  th an  t h o s e  p r e s e n t e d  a b o v e . " I t  i s  p o s s i b l e ,  and o f  p o t e n ­
t i a l l y  more ergonomics  v a l u e ,  t o  a n a l y s e  t h e  d a t a  in  terms o f  two o r  more 
c r i t e r i a  s i m u l t a n e o u s l y "  (Adams, Barlow and H i d d l e s t o n e ,  2981; p 7 ) .
In  o r d e r  t o  a n a l y s e  t h e  d a t a  in  te rm s  o f  two o r  more c r i t e r i a  s i m u l t a n e ­
ous ly  t h e  s t a t i s t i c a l  t e c h n iq u e  o f  c o r r e l a t i o n  i s  employed.  C o r r e l a t i o n  
m et hod ology  i s  a  v a l u a b l e  r e s e a r c h  t o o l  which s e r v e s  an im p o r t a n t  f u n c t i o n  
i n  o r g a n i s a t i o n a l  r e s e a r c h . Much o f  t h e  r e s e a r c h  c onduc te d in  
o r g a n i s a t i o n a l  s e t t i n g s  u s e s  c o r r e l a t i o n a l  t e c h n i q u e s  t o  i n f e r  r e l a t i o n -  
'  s h i p s  among v a r i a b l e s  o f  i n t e r e s t  ( M i t c h e l l ,  1985) .
The c o r r e l a t i o n a l  ap p r o ac h  e n a b l e s  one t o  a c c o m p l i sh  t h e  g o a l s  o f  p r e -  
S,N^ d i c t i o n .  I f  a  r e l i a b l e  r e l a t i o n s h i p  i s  found bet we en two v a r i a b l e s  then
n o t  o n ly  h a s  t h e  r e l a t i o n s h i p  betwe en t h e s e  two v a r i a b l e s  been d e s c r i b e d
b u t  one v a r i a b l e  can now be p r e d i c t e d  from a knowledge o f  t h e  o t h e r  v a r ­
i a b l e .  However, i t  must  be n ot ed  t h a t  c a u s a t i o n  ca n n o t  be i n f e r r e d  from 
c o r r e l a t i o n a l  s t u d i e s . The f a l l a c y  o f  assum ing c a u s a t i o n  i s  n ot  i n h e r e n t  
'  - in  t h e  c o r r e l a t i o n a l  s t u d y , o nl y in  t h e  u s e r  o f  t h e  r e s u l t s  o f  such a
. t udy ( C h r i s t e n s e n ,  1980) .
C o r r e l a t i o n s  a r e  complex co m p u ta t io n s  t h a t  m ea sur e t h e  d e g r e e  o f  r e ­
l a t i o n s h i p  between two v a r i a b l e s  by u t i l i s i n g  e x a c t  s c o r e s  i n s t e a d  of
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u o n  •• 1 -U ion c i o n t  which summ.iv i >os tin- r«‘Ku icm> h ip  i W 1 1 I i amsou ,
K.i rp, Dnl ph in  and G r a y , 1982).  The c o r r e l a t i o n  c o n f f i c i e n t  e x p r e s s e s  
qn/ :nt  i t a t  i v e I y  t h e  e x t e n t  t o  which two v a r i a b l e s  ar e  r e l a t e d .  The v a l u e s  
o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  va ry  between + 1.0 0 and - I . 00.  Both e x ­
trem es  r e p r e s e n t  p e r f e c t  r e l a t i o n s h i p s  between t h e  v a r i a b l e s ,  and 0 .0 0  
r e p r e s e n t s  t h e  abs e nc e of  a r e l a t i o n s h i p .  A p o s i t i v e  r e l a t i o n s h i p  means 
t h a t  i n d i v i d u a l s  o b t a i n i n g  h ig h  s c o r e s  on one v a r i a b l e  te n d  t o  o b t a i n  h ig h 
s c o r e s  on a second v a r i a b l e .  T h i s  i s  a l s o  t r u e  o f  t h e  co n v e r s e  where 
i n d i v i d u a l s  s c o r i n g  low on one v a r i a b l e  t en d t o  s c o r e  low on a second 
v a r i a b l e .  A n e g a t i v e  r e l a t i o n s h i p  means t h a t  i n d i v i d u a l s  s c o r i n g  low on 
one v a r i a b l e  t e n d  t o  s c o r e  high  on a second v a r i a b l e .  C o n v e r s e ly ,  i n d i ­
v i d u a l s  s c o r i n g  h ig h on one v a r i a b l e  t e n d  t o  s c o r e  low on a s econd  v a r i ­
a b l e  . These c h a r a c t e r i s t i c s  a r e  t r u e  fo r  c o r r e l a t i o n  c o e f f i c i e n t s  t h a t  
measur e l i n e a r  r e l a t i o n s h i p s , b ut  no t  f o r  a l l  c o r r e l a t i o n  c o e f f i c i e n t s .
The p r e s e n t  s tu d y  c o n t a i n s  nominal  d a t a  as t he  re s p o n d e n t  was as ke d to  
mark h i s / h e r  re s p o n s e  w i th  a t i c k  n e x t  t o  t h e  a p p r o p r i a t e  i tem.  The d a t a  
i s  t h e r e f o r e  b i n a r y  d a t a  o f  r e s p o n s e s  in  t h e  form of  yes  (1)  o r  no ( 0 ) .  
T h u s , t h e r e  a r e  two dichotomous  v a r i a b l e s  and u nd er  su ch  c o n d i t i o n s  t he 
phi  c o e f f i c i e n t  ( r  p h i ) i s  t he  c o r r e l a t i o n  c o e f f i c i e n t  employed (Runyon 
and Haber ,  1985) .
Th • f i s h e r  e x a c t  p r o b a b i l i t y  t e s t  i s  an e x t re m e ly  u s e f u l  n o n p a r a m e t r i c  
t e c h n iq u e  f o r  a n a l y s i n g  d i s c r e t e  d a t a  ( c i t h e r  nominal  o r  o r i i n a l )  when 
t h e two in de p e n d en t  random samples  a r e  small  in r, i r .e . I t  i s  us ed  when 
t h e  s c o r e s  from two in de pe nd en t  random samples  a l l  f a l l  i n t o  one o r  t he  
o t h e r  o f  two m u t u a l l y  e x c l u s i v e  c l a s s e s .  T h u s , ev e r y  s u b j e c t  in  b ot h 
group s o b t a i n s  one o f  two p o s s i b l e  s c o r e s . In t h i s  s t u d y  th e two p o s s i -
116
b i l i t . i e s  a v «- e i t h e r  ye.s o r  no.  Th<> s c o r e s  /v r i 'proseo’ii ed by i reque ue i e 
in  2x2 c o n t ingency t a b l e s .
T g b i ^ e
C o n U j ^ e n c y u ^ b l .
T o l ^ l
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T o t a l  A+C B+0 N
The t e s t  d e t e r m in e s  w h e th e -  t h e  two g ro u p s  d i f f e r  in  t he p r o p o r t i o n  w ith 
which  t h e y  f a l l  i n t o  t h e  two c l a s s i i s  co t  ions . For tin- d a t a  in T ab le  8 
(where  A, B, C and D s t a n d  f o r  f r e q u e n c i e s )  i t  would d e t e r m in e  wh e the r  
Group 1 and Group 2 d i f f e r  s i g n i f i c a n t l y  in  t h e  p r o p o r t i o n  o f  p i u s s e s  and 
min uses  a t t r i b u t e d  t o  them ( S i e g e l , 195b) .  T h u s , F i s h e r s  e x a c t  t e s t  
y i e l d s  t h e  p r o b a b i l i t y  o f  o b s e r v in g  a ta b le  t h a t  g iv e s  a t  l e a s t  as much 
e v i d e n c e  o f  a s s o c i a t i o n  as the one a c t u a l l y  o b s e r v e d ,  g iv e n  the n u l l  hy ­
p o t h e s i s  i s  t r u e  (SAS, 1985).
V .
v
The r .h i - s q u a r e  i s  employed t o  d e t e r m in e  whe the r  two v a r i a b l e s  ar e
r e l a t e d  o r  i n d e p e n d e n t . I f  Un. ch i- sq ua r e v a lu e  i s  s ; g n ' c i c a n t , i t  may 
' concluded th a t th e v a r i .b le s  are dcprndenl or r e la te d . For th e purpose
of t h i s  r . ' s e a r c h  the. d i s  .uss  inn o f  ch sq ua re  i s  r e s t r i c t e d  to  t h e  2x2 
c o n t i n a e n c y  t a b l e  (Runyon and Haber, 1 >85).
Vlu'ii ih u  kl.ii.i o f  r p s - ' i r u h  ( .on si at  o f  in  d i s c r w l e  c . i i r g o r l p * .
1 /('• <.h i - r .quarc  t e s t  m.iv bt> usvd t o  dto vrm inn th e s i^u i f icaitcp o f  d i f f e r -  
P!u..<>s be'twppn two in de pe nd en t  g ro u p s .  The moam urfwn l  in v o lv e d  car. in- 
c ludm Hfm.nAl The hypothes im  h f i n #  insLnd l a  u s u a l l y  t h a t  two
gro up s d i f f e r  w i t h  r e s p e c t  t o  some c h a r a c t e r i s t i c  and t h e r e f o r e  w i th  r e ­
s p e c t  t o  t h e  r e l a t  tve f r e q u e n c y  w i th  which g ro up  members f a l l  in  s e v e r a l  
c a t e g o r i e s .  To t e s t  t h i s  h y p o t h e s i s  t he  number o f  c a s e s  from each gro up 
which t a l l  in  t h e  v a r i o u s  c a t e g o r i e s  a r e  c o u n te d .  These a r e  compared w i th  
t h e  p r o p o r t i o n  o f  c a s e s  from one gro up  in t h e  v a r io u s  c a t e g o r i e s  w i th  t h e  
p r o p o r t i o n  of  c a s e s  from th e o t h e r  gro up .  Ch i - s q u a r e  r e q u i r e s  t h a t  t h e  
e x p e c t e d  f r e q u e n c i e s  in  each c e l l  s h o u ld  no t  be t o o  s m a l l .  When t h i s  
r e q u i r e m e n t  i s  v i o l a t e d ,  t he  r e s u l t s  o f  t he  t e s t  a r e  meaning l e s s . Chi - 
s q u a r e  t e s t s  a r e  i n s e n s i t i v e  t o  t he  e f f e c t s  o f  o r d e r  when t h e  d e g r e e  v 
freedom > 1. When t h e  f r e q u e n c i e s  a r e  in n 2x2 c o n t i n g e n c y  t a b l e ,  the 
d e c i s i o n  c o n c e r n i n g  t h e  use o f  c h i - s q u a r e  s h o u ld  be gu id ed  by t h e s e  con-  
s [ d e r a t i o n s :
When N > 40 u s e  c h i - s q u a t  e .
When N i s  bet we en 20 and 40 c h i - s q u a r e  may be u s e d .
I f  t h e  s m a l l e s t  e x p e c t e d  fr e q u e n c y  i s  l e s s  t h a n  5 use t h e  F i s h e r  t e s t . 
When N '  20 u s e  t h e  F i s h h r  t e s t  in  a l l  c a s e s  ( d i e g e l . 1 9 5 6 ) .
In t h i s  r e s e a r c h  when any o f  t h e  c e l l s  have ex p e c t e d  c o u n t s  l e s s  th an  5 
t h e  F i s h e r  e x a c t  t e s t  i s  us ed  as in  su ch  c a s e s  c h i - s q u a r e  may n o t  be a 
v a l i d  t e s t .  The s i g n i f i c a n c e  t e s t  employed w i l l  be i l l u s t r a t e d  each t i m e .
The s i g n jfj c a nc e l e v el
The l e v e l  o f  s i g n i f i c a n c e  f o r  i n f e r r i n g  t h e  o p e r a t i o n  o f  noncha nce  f a c t o r s  
in  t h i s  p r e s e n t  r e s e a r c h  is t ak e n at the 0.0 5 s i g n i f i c a n c e  l e v e l  ( a lp h a  
-  0 . 0 5 ) .  The l e v e l  of  s i g n i f i c a n c e  i s  t h e  p r o b a b i l i t y  o f  making a Type
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• o-. 'ior r r  j c : i  in g -3 nil 11 hyp.'T i w V .  i c ’i is  in V iv. i v m o  ) . At the
. i i i i ('..jni.n l e v e l  t he iiu) ] hypcui i . ' s is  is  rnj e-  t ed  ,n.<l t. ho yiol i. ihi  l i l y
ih. i t  t h e  n u l l  h y p o t h e s i s  i s  t r u e  i s  5". (or  l o s s )  . T h u s , who n t  he ev e n t
oi ono o r  moro d e v i a n ’-. would o cc ur  o f  th e t im e ,  o r  e s s ,  by ch a n ce ,
th e r e s u l t s  a r e  s e e n  t o  be due to  nonchance f a c t o r s . The 0 .0 5  l e v e l  of 
s i g n i f i c a n c e  i s  r o u t i n e l y  used in  t h e s o c i a i  and b e h a v i o u r a l  s c i e n c e s  
iRunyon and H a b e r , 1985).
E m e rg e n t s e q u e n c e s  o f a c tio n
The d a t a  a r e  s e t  o u t  below a c c o r d i n g  t o  t h r e e  nmjov a c c i d e n t s  which have 
been i d e n t i f i e d  from t h e  a n a l y s i s  o f  t h e d a t a . These a r e  s l i p s ,  t r i p s  
an i f a l l s ;  b ur ns  and c u t s .
In dr a w in g  up t h e  q u e s t i o n n a i r e ,  and from p re v io u s  r e s e a r c h , one o f  t he  
e x p e c t e d  r e l a t i o n s h i p s  was t h a t  betwe en " s l i p p e r y  and g r e a s y  f l o o r s "  and 
" s l i p s ,  t r i p s  and f a l l s ” . The r e s u l t s  i n d i c a t e d  the  fo l l o w i n g :
The fr e q u e n c y  of  " s l i p s , t r i p s  o r  f a l l s ' ’ was H i i r t y  sev en  (20%). Th is
was t h e  s ec on d h i g h e s t  i tem chosen in  t h e c a t e g o r y  o f  imme diate  ca u se s  
o f  i n j u r y . T h i s  immediate  c a us e of  i n j u r y  i s  ve ry  much a f u n c t i o n  of 
f l o o r  s u r f a c e  and i t  i s  t h e r e f o r e  n e c e s s a r y  t o  s ee  t h e r e l a t i o n s h i p  b e ­
tween " s l i p s ,  t r i p s  and f a l l s "  and f l o o r  s u r f a c e s  aa w e l l  as  w i th  o t h e r
i tems r e l a t e d  t o  " s l i p s ,  t r i p s  and f a l l s " .
" S l i p p e r y  s u r f a c e "  c o r r e l a t e d  w i th  " s l i p ,  t r i p  and f a l l  by w o r k e r " , 
y i e l d i n g  a c o r r e l a t i o n  of  0 .669 a t  t h e  0.0001 s i g n i f i c a n c e  l e v e l . "Greasy 
s u n  ac e"  c o r r e l a t e d  w i th  " s l i p ,  t r i p  o r  f a l l  by w o r k e r " , y i e l d i n g  a c o r ­
r e l a t i o n  o f  0 .4 0 8  a t  t he 0 . 0 0 0 1 s i g n i f i c a n c e  l e v e l .  The freq ue nc y of
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" s l i p p e r y  suv f J t i-  o r  m i te  r i .11" v. is i k - n l  y  ^i %ln (13. .' "„) ,'tnd 1 he ( r rq uc uc y 
ci ' "gr^ f is y n r  m i t r r i . i l "  w.is I*" rh«s&» f i% ur os  a r f
<.:o:r.bi!'ed th en  t h e  so u rc e  o r  a ge n t  o f  t h i r t y  s i x  oS the  13S r e p o r t e d  i n ­
c i d e n t s  were ac c o u n te d  fo r  by " s l i p p e r y  o r  g r e a s y  s u r f a c e  o r  m a t e r i a l " .
When lo o k in g  at  t he i .nmediate c a us e of  i n j u r y  a " s l i p ,  t r i p  and f a l l "  is  
se e n  t o  be <-fiiat<>d t o  i n j u r i e s  t o  t h e bn..k and t o  r e s u l t  in s t r a i n s  or  
s p r a i n s .  T h is  r e l a t i o n s h i p  is  d e m o n s t ra te d  in t h e  t a b l e  be low.
Ta h lq  9
K e l i t i o n s h i p  between "mlip,_ t r i p  and f a l l  by w or ker "  and i n j u r i e s ^
back ! s t r a i n / s p r a i n
s i i p ,  t r i p  f p h 1=0.342 j p h i ” 0.39 7 » 
a r d  f a l l  | r i a h c r - 0 . 0 0 0 1 !  Fls l i #r= 0.0001
These r e l a t i o n s h i p s  i n d i c a t e  t h a t  " s l i p s ,  t r i p s  and f a l l s "  lea d t o  a c c i ­
d e n t s  w i t h  i n j u r i o u s  r e s u l t s .
From lo o k in g  a t  t h e movement p r e c e d i n g  i n j u r y  a r e l a t i o n s h i p  end
T h is  r e s u l t  was a n a ly se d  w i t h i n  t h e  c a t e g o r y  of  " s i . p ,  t r i p  o r  fa  11 by 
w o r k e r" .  A s i g n i f i c a n t  r e l a t i o n s h i p  was fo ur  1 between " w al ki ng  w< out  
c a r r y i n g  a n y t h i n g  on a l ev e l  s u r f a c e "  and " s l i p p e r y  s u r f a c e  or  r a t e .  • 4
jT,,l,l,- 10
U u r r ,  ] o t l o n  b . t w o e n  " k n l k l „ a  k  L i h o o i . Z i r H . . ' . " :  l lW
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" C a r r y in g  o r  w h e e l in g  m a t e r i a l  on a l e v e l  s u r f a c e "  c o n s t i t u t e d  a high 
f r e q u e n c y  i n  t h e  c a t e g o r y  of  movement p r e c e d i n g  i n j u r y  U r e q = 1 6 ,  9-1%) 
T h i s  movement  c o r r e l a t e d  s i g n i f i c a n t l y  w ith  " g r e a s y  s u r f a c e  o r  
m a t e r i a l "  and " s l i p ,  t r i p  and f a l l  by w o r k e r " .
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s i  i p ,  t r i p  or  
f a l l  by worker
p h l= 0 .3 5 0
F ls h e r = 0 .0 0 0 1
In a d d i t i o n  " s l i p s ,  t r i p s  and f a l l s "  a l s o  c o r r e l a t e d  w i th  an "u 
s u r f a c e  o r  m a t e r i a l "  as w e l l  as  w i t h  "jum ping o r  s t e p p i n g  down f r  
e l e v a t e d  s u r f a c e  o r  m a t e r i a l " .
r
r / i h l o  12
Cor r(>l i t icitis_i)t;'_tkf'(>n "s  1 i j . , t r  ip ,ir,il f;il 1" and "u»p\ c r  s u r f a c e  or matH-
and "jumping o r  s i  p p i n g  down from and e le v a te d  s u r faco. o r  mate -
uneven s u r f a c e  | jumping o r  s t o p p i n g  |
i i
c r  m a t e r i a l  | down f rom an e le v a te d  |
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I s l i p ,  t r i p  o r  | phi*0.H>0 1 p h i = 0 . 2 4 i  j
! f a l l  l,v worker  j F i s h c r = 0 .048 I Fi s h e r - 0 . 0J9 j
N=135
"Jumping o r  s t e p p i n g  down from an e l e v a t e d  s u r f a c e  o r  m a t e r i a l "  a iu o  
showed a r e l a t i o n s h i p  w i t h  i n j u r y  t o  t h e  bac k.  The ph i  c o r r e l a t i o n  c o ­
e f f i c i e n t  was 0.2 35  w i t h  t h e  f i s h e r s  t e s t  o f  s i g n i f i c a n c e  b ei ng  0 .0 1 4 .
Fiorn t h e  above two t a b l e s  i t  can be se e n t h a t  "uneven s u r f a c e s  or  m a t e ­
r i a l "  a r e  r e l a t e d  t o  " s l i p s ,  t r i p s  and f a l l s "  in t h e  k i t c h e n  e n v i r o n m e n t . 
Th is  i n d i c a t e s  t h a t  s t e p s  a r e  no t  t o  be i n c o r p o r a t e d  in  k i t c h e n s .  T hi s  
p o i n t  w i l l  be expanded upon in  C h ap ter  7.
123
riif l u l l o k i n g  I n j u r y  wns r n l u r t J  l o  "um' vi ' u o r  m . i t ^ r i i l " .
Ts b l f _13
C o r r e l n t  ion bptweanj 'uiipven_ surface_o_r  m . i t e r i j j ” .Jno _injury_ t o  t he l eg
! lug i n j u r y  i
uneven s u r f a c u  i p h i=0 . 3B7 j
or material i Fi s h e ! =0.0001 i
T h u s , t h e r e  i s  a d e f i n i t e  r e l a t i o n s h i p  between s l i p p e r y ,  g r e a s y  and uneven 
s u r f a c e s  o r  m a t e r i a l  and between s l i p p i n g ,  t r i p p i n g  and f a l l i n g  as a r e ­
s u l t  o f  t h e s e  s u r f a c e s  o r  m a t e r i a l s -  In a d d i t i o n ,  such s o u r c e s  o r  a g e n t s  
o f  i n j u r y  o f t e n  r e s u l t  in  i n j u r y .  I t  1 t h e r e f o r e  n e c e s s a r y  t o  improve 
t h e  w o r k in g  env iro nm en t  m  terms o f  equip men t  r e d e s i g n .  kecommendat  ions 
fo r  such  r e d e s i g n  w i l l  be made in  C h ap ter  7.
J .  ku rn s
A se . ond .n e a  o f  con rrrn . when niulnrt ik in g  th e p rese n t re se a r c h , L.is th e  
a r e a  o f  ,turns  and s c a l d s .  These seemed o f  extr em e im p o rt an ce ,  e s p e c i a l l y  
in t h e  c a t e r i n g  i n d u s t r y  where a l a r g e  amount  o f  tin- work c e n t r e s  around 
h ot  equipment and t a k e s  p la c e  i n  a hot  e n v i r o n m e n t .
The f r e q u e n c y  o f  bu rn s  was t h i r t y  e i g h t  (2 0V ). T h i s  i n j u r y  r < p r e s e n te d  
t h e  second  h i g h e s t  i n j u r y  in  V i s  c a t e g o r y  and i t  i s  t h e r e f o r e  o f  im po r­
t a n c e  t o  i d e n t i f y  s i g n i f i c a n t  r e l a t i o n s h i p s  in  t h i s  a r e a .
R e l a t i o n s h i p s  were found betwe en b u rn s  and i n j u r i e s  to  t h e  h a n d / s  and 
e y e / s . These r e l a t i o n s h i p s  a r e  e x p r e s s e d  below
> '  ,






e y e / s  ■
1 bu rn s
•
p h i-0 .5 5 9 p h 1*0.182 i
! c h i = 0 .0001 j c h i - 0 . 034 ;
i
q
" " " "  '
As men tioned  above t h e  o c c u r r e n c e  of  bu rn s was one o f  t he most  f r e q u e n t  
i n j u r i e s  r e p o r t e d , however t h i s  i s  a 1 so t r u e  of  i n j u r i e s  t o  t h e hands
w h i c h  h . n l  a i 'roquoncy o f  t h i r t y  om> l i e " . ) ,  I n j u r i e s  t o  t h e  e y e / s  had a 
i n-quoncy o f  fo u r  (2.1%').
Prom t h e s e  i n j u r i e s  i t  can be se e n t h a t  bu rn s a r e  a d e f i n i t e  h a z a r d  in  
t h e  c a t e r i n g  I n d u s t r y .  In a t t e m p t i n g  t o  i s o l a t e  r e l a t i o n s h i p s  between 
bu rn s  and t h e  s o u r c e  o r  a ge n t  o f  i n j u r y , t he f o l l o w in g  r e l a t i o n s h i p s  were 
y i e l d e d .  Burns c o r r e l a t e d  s i g n i f i c a n t l y  w i t h  " m a t e r i a l  b e in g  moved man­
u a l l y  by w o r k e r" ,  and "ho t  s u r f a c e  o r  m a t e r i a l " . These r e l a t i o n s h i p s  ar e  
e x p r e s s e d  below in  T ab le  15.
C o r r e la t io n s  between bum * and " m ateria l ^ in & n m j ^  m a n ^ l j r j ^  worker",
T able jS
m a t e r i a l  b e i n g  moved j  h o t  s u r f a c e
, l l y  by worker
p h i-0 .2 0 9 phl^U.717
F i s h e r = 0 .019 c h i-0 .0 0 0 1
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When lo o k in g  a t  burns, in  r e l a t i o n  vo  t h e  . . . o ve mv n l  p r e c e d i n g  i n j u r y  the 
f o l l o w i n g  re  1 a t  i o n s h ;ps were f o u n d . Burn* c o r r e l a t e d  s i g n i f i c a n t l y  w ith 
" l i f t i n g  m a t e r i a l  o r  eq u ip m en t " ,  " p u l l i n g  mate r  a l  to wa rd s h i m / h e r s e l f " ,  
and " t a k i n g  h o ld  o f  m a t e r i a l , equipment  o r  a t o o l " .  These cot r e la tio n *  
arm e x p r e s s e d  below.
Tab i e 1u
C o r r e l a t i o n s  b e t ween burns and " l i f t i n g mate r i a l  o r  e q u i pmen t " , " p u l l i n g  
m a t e r i a l  t o w t r d s  him /he r s c l f " ,  and " t a k in g bold o f ma t e r i a l  equ i pment  or
l i f t i n g  m a t e r i a l  j p u l l i n g  m a t e r i a l  j t a k i n g  h ol d o f  j
o r  equipment  I towa rd s h i n / h r  r s e 1f ! m a t e r i a l ,  equip - i
I I I
I | ment  o r  t o o l  |
; i i
i i i
phi=0.178 i pbi^0.d2o i phi=0.389 |
: i I
Flsh#r«().042 i Fiahmr-0,022 I Fisher-0.0001 I
From t h e  n a t u r e  o f  t h e movement p r e c e d i n g  t h e  i n j u r y  i t  can be seen t h a t  
t h e  w or ke r  i s  t p e r a t i n g  in  an env iro nm e nt  which c o u l d  be improved upon 
from an er gon omic p o i n t  of  viuw.  In many c a s e s  b u rn s  were ca u sed  th ro ug h 
t a k i n g  h o ld  o f  m a t e r i a l , equipment  o r  a t o o l  which unbeknown t o  the worker
12
t h e n  t h e  i m w e d ' j t r  c .u : s p s  o f  i n j u r y ,  in  i h i s  c m ie  l l .ome c a n s n s
k l i ic l i  r n s u l L p d  in  b u r n s ,  l l i e  f o l l o w i n g  r c l ' i : i n n < h i p  wa s  f o u n d .  Bu rn
c o v r t i ! a t n d  w i t h  "worker  f a i l i n g  t o  a l ’ ow f o r  p h y s i c a l  p r o p e r t i e s  o f  tiui- 
t.i-r i a 1" "Worker f a i l i n g  t o  a l l ow  f o r  p h y s i c a l  p r o p e r t i e s  o f  m a t e r i a l "  
a c c o u n t e d  f o r  10 .8% o f  t h e  im m e d i a t e  c a u s e s  o f  i n j u r y  ( f r e q = 2 0 ) .  T h i s
r e l a t i o n s h i p  i s  expressed  no low.
T a b l e  17
R e l a t i o n s h i p  between burn  _ and_ _"worker__ f a i l i n g  t o  a l l o w  f o r  p h y s i c al  
prop<-rt  i e s  o f  m a t e r i a l " .
worker f a i l i n g  t o  j
a l l ow  fo r  p h y s i c a l  
p r o p e r t i e s  o f  m a t e r i a l  |
burn  ! p h i = 0 .342
I
| c h l-0 .0 0 0 1
I sq u a r e
N=i35
When t h e  d a t a  was s o r t e d  ou t  in  terms o f  t h o s e  i n d i v i d u a l s  who had s u s ­
t a i n e d  b u r n s  and th o se  who h a d n ' t ,  t h e  f o l l o w i n g  r e s u l t s  were y i e l d e d  from 
t he  d a t a  o f  t h o s e  who had s u s t a i n e d  b u r n s .
"Tools or b ring  used or mr\cd by ih c  korkHr". Lhr sou rce or
AK«'ni of In ju r y , c o r r e la te d  w ltli "handling a to o l  or equipm ent", the
movement p reced in g  t h e  i n j u r y .  Th is  r e l a t i o n s h i p  i s  e x p r e s s e d  he low.
T ab le  18
C o rr a l  a t  ion b e tw e e n _'’t o o l s_  o r  equipment  b e i n g  used o r  moved by worke r '  
and "haridl jnj> a t o o l  o r  equipment "  -
I
t o o l s  o r  equipment  
b e i n g  us ed  o r  moved 
by wo rk er
hand lin g  a coo l |
1
o r  equipment  |
-  ---------------- -  ' -j
p h i =0.47 6 !
I
c h i= 0 .0 0 3  I
s q u a r e  i
A c o r r e l a t i o n  was found between the. wor ker s  f a i l u r e  t o  use p r o t e c t i v e  
equip men t  ( immediate  ca us e o f  i n j u r y )  and an i n j u r y  t o  t h e  f i n g e r .  Thi s  
r e l a t i o n s h i p  i s  ex p r e s s e d  be low.
12V
Cor re  1 .-it ion betwe en ^ w o r k e r ' s fa  t l : i r p_Lo_ usp _ p r o L m  ivg 
i n j u r y  t o  t h e  f i n g e r / s .
■ i 
i I w or ker s  f a i l u r e  t o  us e |
! ! 
! !
p r o t e c t i v e  equip men t  !
j i n j u r y  t o  t h e  | p h i-0 .5 0 5  |




" M a t e r i a l  b e i n g  moved man ua l ly  by w o r k e r" ,  ( s o u r c e  o r  ag e n t  o f  i n j u r y )  
c o r r e l a t e d  w i t h  " l i f t i n g  m a t e r i a l  o r  equip men t"  (movement p r e c e d i n g  th e 
i n j u r y ) .  T h i s  r e l a t i o n s h i p  i s  p r e s e n t e d  b e lo w .
I . o n  b e t w e e n  ma  t r i i  a  1 b e i n g  ; 
•r in 1 o r  aqu ipmoiit
| l i f t i n g  m i L e r i a l
I o r  equipment
I
m n i e r i a l  b e in g  j p h i - 0 . 320
I
moved m a n u a l l y  | c h 1=0.049
I
by w o r k e r  | sq u a r e
These above t h r e e  t a b l e s  were n i l  c o r  :e l a t  iou c o e f f i c i e n t  of d a t a  which 
had been s o r t e d  i n t o  t h e  group ot  " b u r n s " . All  ; hose j r x e l a t x o n s  ui 
" l o g i c a l  s e n s e "  as i t  can be c l e a r l y  u n d e r s to o d  how t h e s e  r e l a t i o n s h i p s  
uou id  r e s u l t  in  b u rn s  i f  t he m a t e r i a l  i s  h o t  '’F a i l u r e  t o  us e p r o t e c t i v e  
equipm ent  w i l l  be d i s c u s s e d  f u r t h e r  on.  *
IA ,i o f  r.on'irrn in tl ie . . . i c T in^  .:ni'i%iry L oei_nrr«-i u(
i i s .  Iu ns «n)ipmct.i'(i that  c u t s ,  'inn the p fn .L p i io i  'i*( they are 
i iw  ^:unr iu  c o u K t i iu i e  an i n y ir y ,  and thus ould nnt be r e p o i w o ,  would 
he p m . U n n t  onu" i n v * s t i K a  -'d.
A' .11.1 i-mpi ing Lc, y i e l d  information in t h i s  area "handling a t o o l  m 
:-q;n pt'i.-nt" was looked at as the movement preced ing  in j u r y . One o f  the  
'u s e  I i, -quant movements preceding injury  was "handling a t o o l  or eq u ip ­
ment". The frequency was i i f t y  e i g h t  which was 2'f -V
A number o f  r e l a t i o n s h i p s  wore found when ooking at  t h i s  Iteon r e ­
l a t i o n s h i p  w: th  o ther i tems.
Ai immeT'ate cause o f  i n ) : r y  whicn c o r r e . a t e d  w ith  "handling a t o o l  or  
-'cuipmen' wa* "worker p la c in g  part  of boc\  in p^  i t i o n  o f  r i sk".
\
- • • • S  - ; .
T.iSle 21
C o r r i ' l a l W i ,  hotw^pn " h i r J H j ' K  ^  _iU: aOj. ^ h " i k u r  ._pj aclng
p a r t  o f  _bpdy._ in  j»OK_ltion_of. j_isk".
!
wo r ker  p l a c i n g  p a r t  o f  |
body in  p o s i t i o n  o f  r i s k  |
h a n d l i n g  a t o o l phi=0.6U9 •
! o r  equip men t ch l« 0 .0 0 () l  |
a q u a r*  |
1
" i la n d l in g  a t o o l  o r  equip men t  c o r r e l a t e d  w i t h  i n j u r y  t o  t h e  f i n g e r / s . 
The f r e q u e n c y  o f  i n j u r y  t o  t h e  f i t i g e r / s  was i i f t y  e i g h t  However ,
no t  a l l  c u t s  r e s u l t e d  in  i n j u r i e s  t o  t h e f i n g e r / s .  T h i s  i tem i n c l u d e s  
e t h e r  s o u r c e s  o r  a g e n t s  o f  i n j u r y .
The r e l a t i o n s h i p  between " h a n d l i n g  a t o o l  o r  equ ip m en t"  and i n j u r y  t o  t he  
f i n g e r / s  i s  s e t  o u t  i n  T ab le  22.
C<a-rv 1 a t  ion het .we<>n J 'haini 1 i ng a Lo;) l_t)r  e^n ip n o n t” _and_ ii ijury^ to__the
f m g e r /m .
i i n j u r y  t o  t he 
I f i n g e r / s
J -
h a n d l i n g  a t o o l  j  phi=0. 475
o r  eq uipm ent  j c h 1=0.0001
i
| sq u a r e
X-135
When t h e  d a t a  we re s o r t e d  ou t  in terms o f  a  gro up  o f  t h o s e  who had "han d le d  
a t o o l  o r  eq u ip m en t " ,  a number of  . e l a t i o n s h i p s  were y i e l d e d  w i t h i n  t h i s
" M a t e r i a l  b e i n g  moved manu al l y  by w o r k e r " ,  t h e  s o u r c e  o r  a ge nt  o f  i n j u r y  
was shown t o  c o r r e l a t e  w i th  t h r e e  movements p r e c e d i n g  i n j u r y .  These were 
" l i f t i n g  m a t e r i a l  o r  e q ui pm en t" ,  " p u l l i n g  m a t e r i a l  towar ds  h i m / h e r s e l f " ,  
and " t a k i n g  h o l d  o f  m a t e r i a l ,  equipment  o r  t o o l " .  These c o r r e l a t i o n s  a r e  
s e t  o u t  b e l o w .
134
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" I i f t i ng mate_r_Ul ov_eau lEmc nV,_l  " p u l l  ing m a te r i . i l  . t o w a r d s  h i m /h e r s e l  f " 
rnml ' \ i k l n & l m W _ p r  m ^ e r j a l  wiulpmrni  or_ippj"_.
l i f t i n g  m a t e r i a l pul  1 ing m a t e r i a l t a k i n g  ho ld  of
or  equipment towar ds  him/ m a t e r i a l ,  e q u i p ­
h e r s e l f ment  o r  t o o l
• m a t e r i a l p h l-0 .6 3 5 p h l«0 .441 phi=0.441
be in g  moved Fl,hm r-0 .0001 F ia h e r-0 .n 2 ? F L sher=0.022
*» • man ua l ly  by
I k ° r k e r
Th es e movemt i t s  a l l  ap ply t o  manual movements , and t h u s  i n c l u d e  th o se 
rnovom.'!,’ s which t h e  worker  h i m / h e r s e l f  has  made. They do n o t  i nc lud e 
m ac hine ry .  T hi s  w i l l  be d i s c u s s e d  f u r t h e r  on.
" M e c h a n ic a l ly  moving t o o l s  o r  mpiipment  ' was found to  c o r r e l a t e  w ith  
" p u s h in g  m a t e r i a l  away from h i m / h e r s e l f " .  T h i s  r e l a t i o n s h i p  i s  seu out
135
Y.ihlc 24
':ori HIn( iun "mech ^ n iu u lly  i*o\ iiiR io n 1 s_or ipmi-nl" and "pushing
rn .T mr i a  1_ aw*Y_f. :«L blm/hfLrN«
! p u sh ing  m i to r i i i l
I
i away from h im /l.o r a e lf
m e c h a n i c a l i y  ; p h i - 0  - S51
moving t o o l s  F i s h e r = 0 .011
or equipment I
A s i g n i f i c a n t  c o r r e l a t i o n  was found between i n j u r y  t o  t h e  f i n g e r / s  and 
" p l a c i n g  p a r t  o f  body in  p o s i t i o n  o f  r i s k " . Thi s  c o r r e l a t i o n  i s  e x p r e s s e d  
below.
r  vi - ! " p l a c i n g  p.-irt  o f  b ody  i n  p o s i i i c n  o f  r i . s k "  a nd  i n j u r y
■ t h r  f  i t u e r / s  .
p l a c i n g  p a r t  o f  body 
In p o s it io n  o f  r is k
In jury t o  | phi=G.632
t h e  f i n g e r / s  j F i. she i- 0 .0001
T h u s , f  1 0 m t h e  above t a b l e s , i t  car. be s e e n  t h a t  h a n d l i n g  a t o o l  o r  
equ ipment  ca n r e s u l t  in  i n j u r i e s  and do in  f a c t  l ea d  t o  i n j u r i e s  t o  t h e  
f i n g e r / s  in  t h e  r e s t a u r a n t  k i t c h e n  s e t t i n g .
The above r e s u l t s  were ba se d on e x p e c t a t i o n s  from t h i s  r e s e a r c h . In o t h e r  
w o r d s , t h e  a r e a s  o f  s l i p s ,  t r i p s  and f a l l s ;  b ur ns  and s c a l d s ; and c u t s  
we re  a 1 ! a r e a s  where i t  was h y p o t h e s i s e d  t h a t  t h e s e  a c c i d e n t s  and i n j u r i e s  
would be p r e v a l e n t  in  t h e com mercial  k i t c h e n  en v i ro n m e n t .  The r e s u l t s  
w i l l  be  d i s c u s s e d  i n  d e t a i l  in  c h a p t e r  7.
i
In  a d d i t i o n  t h e r e  were o t h e r  s i g n i f i c a n t  a n a l y s e s  which were no n -e x p e c t e d  
f i n d i n g s .  When lo o k in g  a t  t he so u r c e  o r  a g e n t  o f  i n j u r y  t h e  freq ue nc y 
of  many o f  t h e  c a t e g o r i e s  was low. Thi s  ca n be seen in  T ab le  26.
o f  selc -c tpd s o u r c es  o r  .input s  o f  in
f r eq uen c y  I p e r c e n t
m a t e r i a l  moving m e c h a n i c a l l y  and h a n d le d  by 
w or ke r
s t a t i o n a r y  equipment  o r  t o o l s  in  c o r r e c t  pla.  
h o c  b e  ing u s e d  by worker
s t a t i o n a r y  equipment  o r  t o o l s  in  i n c o i r e c t  
p l a c e  n ot  b e in g  used  by worker
f a l l i n g  o b j e c t
f l y i n g  o b j e c t
M ech an ica lly  moving t o o l s  o r  equip men t  no t  
b e i n g  us ed  oy worker
c h e m ic a l s  o t h e r  t h a n  gas 0.7%
2.2%
Altho ug h t h i s  r e p r e s e n t s  a low re s p o n s e  r a t e ,  t h e s e  r e s u l t s  may be i n ­
d i c a t i v e  o f  s e v e r e  a c c i d e n t s  which do n o t  o c c u r  r e g u l a r l y  When one looks 
a t  t h e  i n j u r i e s  a s s o c i a t e d  w i t h  t h e s e  s o u r c e s  or  a g e n t s  o f  i n j u r y  i t  b e ­
comes c l e a r  t h a t  t h e  i n j u r i e s  a r e  q u i t e  s e v e r e  e g ;  am p u ta t io n .
The sam ple size was to o sm al l  t o  l e n d e r  t h e  c o r r e l a t i o n s  m e a n in g f u l .  
However ,  i f  one u n d e r t a k e s  a phe no m e no logi c al  ex a m in a t io n  o f  t he  d a t a  i t  
becomes c l e a r  t h a t  t h e s e  a ge nt  o r  s o u r c e s  o f  i n j u r y  were r e s p o n s i b l e  fur  
i n j u r i e s  t o  t h e n e c k , f e e t , c h e s t , a r m s , h e a d , ey e s  as  w e l l  as  c a u s in g  
s t r a i n s  /"spra i n s , b u r n s , con f u s i o n  and in  some c a s e s  n e c e s s i t a t i n g  
a m p u t a t i o n .  T h u s , t h e s e  s o u r c e s  or  a g e n t s  of  i n j u r y  c a nn ot  be i g n o re d .
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" y . ' u l i . i i i i f i l l y  moving t o o l s  o r  b r i n g  u s r u  by so rk m r"  acco un te d
fu r  Nix r e s p o n s e s  (2 .9% ).  Alth.xigh t h i s  j s  n o t  J  h i g h  fr e q u e n c y ,  i t  i s
s i g n i f i c a n t ,  t o  n o t e  t h a t  t h i s  s o u r c e  o r  agent, o f  i n j u r y  r e s u l t e d  in  
a m p u tation s.
Fro t *-c 11 ve eqiU pment
"Worker  f a i l u r e  t o  use p r o t e c t i v e  eq ui pm en t"  pro duced a f r e q u e n c y  o f  seven 
( 1>. 2%). A l th ou gh  t h i s  i s  a low fr eq ue nc y when co mpa rin g i t  w i th  o t h e r  
immediate  c a u s e s  o f  i n j u r y ,  i t  i s  s t i l l  wo rth y o f  i n v e s t i g a t i o n  as i t  
y i e l d s  i n f o r m a t i v e  r e s u l t s . In a d d i t i o n ,  t h i s  f a c t o r  a p p e a r s  t o  be r e ­
s p o n s i b l e  f u r  s e r i o u s  i n j u r i e s .  T h is  w i l l  be f u r t h e r  d i s c u s s e d  in  c h a p t e r
"Workers  f a i l u r e  t o  u s e  p r o t e c t i v e  equi pment "  c o r r e l a t e d  w i t h  i n j u r i e s  
t o  t h e  f i n g e r / s  as  w e l l  as r e s u l t i n g  in  am p u ta t io n .  These c o r r e l a t i o n s  
a r e  s e t  o u t  in  T ab le  27.
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; \ ' r r r ln : r ,n  b-lwrnen "workers [ir(ii''cLivp and
n iju r y  to  t \ o  ( jn g p r/s  ^nJ ampuj.ation.
I in )ury  t o  th e | .imputation |
i ; 1
| f ln g e r /s  I I
i  I  i
w r k a r a  f a i lu r e  I p h i-0 .2 0 2  I p h i-0 .3 3 3  (
I : i
t o  use p r o t e c t i v e  | F i s h e r = 0 .025 • F i s h e r - 0 . 013 i
eq uipm ent  | I I
j I f
N=135
The so u r c e s  o r  a g e n t s  o f  i n j u r y  with,  which "work er s  f a i l u r e  t o  us e p r o ­
t e c t i v e  eq uipm ent "  c o r r e l a t e d  were "mechan i c a I i y  moving t o o l s  o r  e q u i p ­
ment b e in g  moved o r  us ed  by wo r ker "  and " c h e m ic a l s  oth er  th a n  g a s " . These 
c o r r e l a t i o n s  a r e  t a b u l a t e d  b e lo w .
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C u r T r l n L K '  u r t k u r i i  " k x i r k c r s  f . i i l i j r r  Ln uy i r  p r o i c c t i v e  i q u l p m f n t "  An d
" m n L - h a n i r  . w v l n g  T o o l s  o r  p c i u l p m p n t  . b f j n g  m o v p d  o r  u s e d  b y  w o r k e r "
and "r .n pm ica ls  o l h e r  than g a s " .
I | m e c h a n i c a l l y  m o v i n g  ; c h e m i c a l s  o t h e r
I I t o o l s  o r  e q u i p m e n t  I t h a n  g a s
I b e i n g  m o v e d  or  us ed  :
I | by w or ker  \
! f a i l u r e  t o  | ph i= 0 .2 74  i phi=0 369
! I i
I us e p r o t e c t i v e  | F i s h e r = G .031 : F is h e r = 0 .0 5 0
I i
equip men t  I i
The movements p r e c e d i n g  i n j u r y  w i th  which "work er s  f a i l u r e  t o  us e p r o ­
t e c t i v e  eq ui pm en t"  c o r r e l a t e d  was " p u s h in g  m a t e r i a l  away from 
h e m / h e r s e l f "  and " t a k i n g  h o l d  o f  m a t e r i a l ,  equipment  o r  t o o l " .
Coi i .n lous bpiwccii ' vork ers fn i lurp_ to  u:,n g ro t i ct iyp
" p u s h in g  mfltKr^ial ii_aw{iy_ J  rom_h im /h o r se  Sf'1 zmd ' ' t a k i n g  ho id  o f  m a t e r i a  i ,
c q u i^ n i .  o r  u x il" .
r ...._ ....... ' .........."
1 p u shi ng  m a t e r i a l  away
! 1 
j t a k i n g  h o ld  o f  |
I from h i m / h e r s e l f i m a t e r i a l ,  equip men t  [
i 1
1
! or  t o o l  |
:
i wo rk er s  f a i l u r e ! ph 1=0.274 i p h i - 0 .317 I
! t o  us e p r o t e c t i v e I F ( , h e r = 0 . 0 3 1 | F i s h a r - 0 . 0 0 9  ;
: equip men t i
!  !
T Iip  re m a in in g  immediate  c a u s e s  of  i n j u r y  pro du c ed  f r e q u e n c i e s  which  were 
to o  s m a l l  t o  o b t a i n  any m ea ningf u.  r e s u l t s  from the c o r r e l a t i o n s .  How­
e v e r ,  f rom o b s e r v a t i o n  t h e  f o l l o w i n g  p o i n t s  were n o t e d  They w i l l  be 
h i g h l i g h t e d  as  t h e i r  sm al l  f r e q u e n c y  o f  o c c u r r e n c e  may i n d i c a t e  t h e  p o s ­
s i b i l i t y  o f  a s e v e r e  a c c i d e n t  which may no t  o cc ur  t h a t  o f t e n ,  b u t  whose 
p o t e n t i a l  can n e v e r t h e l e s s  riot be i g n o r e d .
V , , .
"Worker m i s j u d g i n g  speed of  moving m i t e r i a l "  was shown t o  r e l a t e  t o  "me­
c h a n i c a l l y  moving to o  Is o r  equip men t  used o r  b ei ng  moved by w o r k er " .  Thi s  
co ul d have se v e r e  c o n s e q u e n c e s .
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"V«i'k.*r m i s j u d g i n g  p o s i t i o n  of  mati'  v i a l " r t ' su  ! t od in . impu tat ion .  Once 
ng. i in ,  a l t h o u g h  t h e  f r eq uen c y  of  a m p u u t i o i . s  was low i t i s  no t  a f a c t o r  
which can he i g n o re d  in  t he commercial  k i t c h e n .
"Workers  o v e r - e s t i m a t i n g  movement s pac e in  a  c o n f in e d  a r e a "  r e s u l t e d  in 
i n j u r i e s  t o  t h e  c h e s t  and arms as we 11 as c a u s i n g  c o n f u s io n .  T hi s  i s  a l s o  
an i n j u r y  whose o c c u r r e n c e  ca n n o t  be i gnore d  in  a commercial  k i t c h e n  
s e t t i n g .  T h i s  k in d  o f  f a c t o r  sh o u ld  be e l i m i n a t e d  th ro u g h  sound ergonomic 
lies i g n .
The q u e s t i o n n a i r e  was d e s i g n e d  t o  e l i c i t  i n f o r m a t i o n  r e g a r d i n g  t h e  t ime 
in  which a c c i d e n t s  were most l i k e l y  t o  o c c u r . However v e r y  few r e s p o n d ­
e n t s  f i l l e d  in  t h i s  c a t e g o r y  (N=15).  In a d d i t i o n  i t  was hoped t h a t  i n ­
f o r m a t io n  r e g a r d i n g  t h e  use o f  k i t c h e n  equipment  such as a p r o n , b o o t s  or  
s h o e s , h a t  and g l o v e s , would be e x t r a c t e d  from t h e  a n a l y s i s .  The c a t e ­
g o r i e s  f o r  t h i s  s e c t i o n  were p r e s e n t e d  in  t he  form o f  w he th e r  t h e  e q u i p ­
ment  was n e c e s s a r y  f o r  t h e  j o b , w he th e r  i t  was b e in g  worn a t  t h e  t im e of  
t he  a c c i d e n t , and w he th e r  t h e  w or ker  was shown how t o  use i t .  The f r e ­
q u e n c i e s  o f  t h o s e  r e s u l t s  a r e  s e t  o u t  below.
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( o r  , 1) k.is h e r . #  ko rn  shovn liow t o
(i-yui'iiL y ii« i . i ' : i  nrk|ioTi&\ prrri'nt frequency p ercen t
o9 5 ) . l %  o7 . ,9.0". h:) 47".
50 37". 3...%", 3%.0".
,/o v e w  3 2 .2 t  3 2 . 2 \  1 0.7%
from H:*" .ihove it  (.<m he sr.Mi thmt K'Kardlux ap ron s, approxim ately
h n lf  t ! i u  rexpondeuts worn aprons w h e r e  n e c e s s a r y  md w e r e  shown how to  
i s c  t l u m .  s i l h  h i x i t s  a n d  s lio e s . a p p r o x i m a t e l y  one t l i i n l  o f  t h e  respond- 
, i i s  k . o n  llnMo UK p i o l c c ( i \ ' '  owl p r  c c i v c d  l l n -m  a s  b e i n g  n e c -
- . s H T t  f o r  i h c  | o b .  In t h e  i s u  i , (  h i t s ,  ' i p p i o x i m a t u l y  10". o f t h e  
M p o m i c i . t s  w o r e  h a t s  and p c i t c i  c i i  t l i e m  a s  u c i c s s . i r y  fo r  t h e  jo b . As 
- - f ' . n u ' i . k ;  g l o v e s  . ' p p r o x i m H t e l v  o f  t h e  i c . p o n l c n t s  s a w  t h e m  a s  n e c e s s a r y
: t h e  j o b ,  w o r "  t h e m  a n d  s e r e  - I - ^ . n  l.ow t o  i s e  t l i c m .
t h i r d  c!  t hr  r e s p o n d e n t s .  The w e ar ing  o f  t h e s e  b o o t s  would no t  a u t o m a t ­
i c a l l y  imply a d e c r e a s e  in  t h e r a t e  o f  a c c i d e n t s  as  i t  i s  im p o rt a n t  t h a t
the y be n o n - s l i p .
In t h e  c a s e  o f  g l o v e s , t h e  re sp o n se  r a t e  was ex tre me iy p o o r . From th e 
r e s u l t s  c o n c e r n i n g  cut . .. , i t  co u ld  be h y p o t h e s i s e d  t h a t  t h e  us e o f  gl o v e s  
would d e c r e a s e  t h e  in c id e n c e  o f  c u t s . These two p o i n t s  w i l l  be expanded 
upon in  t h e  d i s c u s s i o n  s e c t i o n .
The above s a f e t y  equipment  d id  n o t  c o r r e l a t e  s i g n i f i c a n t l y  w i th  any o f  
t h e  v a r i a b l e s .  In t h e c a s e  o f  b o o t s  o r  shoe s t h e r e  was no r e l a t i o m n n p  
betwe en t h i s  v a r i a b l e  and s l i p ,  t r i p  o r  f a l l  by wo rk er .  However , ’l i s  
can be due t o  t h e  f a c t  t h a t  th u b oo t  o r  shoe b e in g  worn was no t  d#s cg**d 
so as  t o  be n o n - s l i p .  In t h e  c a s e  o f  g l o v e s , t h e  sample o f  response:-,  whs 
t oo  low t o  r e n d e r  any a n a l y s i s  m e a n in g f u l .
F i n a l l y  T a b le  31 s e t s  o u t  t h e  re s p o n d e n t s  in  terms o f  t h e  p r im ar y
o f  a c c i d e n t  b e i n g  a t t r i b u t e d  t o  t h e  a c t i o n  o f  t h e  i n j u r e d  wo rk er .  
ac t  i o n  o f  a f e l l o w  wo rk er  o r  due t o  u n f o r e s e e a b l e  m e c ha ni ca l  f a i l u r e
I
frequency | pmrceni




a c t i o n  o f  f e  1 low w o r k e r  1 10 | 7.5%
u n fo r e se e a b le  m echanical ) 3
i
1 2.2%




From th e above t a b l e  I t  i s  a p p a r e n t  t h a t  t h e  p r i m ar y  c a u s e  of 
was due t o  t h e  a c t i o n  o f  t h e  i n j u r e d  w or ker .  For t h i s  re aso r  
Kreat n ecesm ity  th a t argonomic rocommendationa bo p rese n ted  1
c r e a t e  a s a f e r  w ork ing  en vi ron men t  and in  t h i s  way redu ce  the 
o f  a c c i d e n t s  in  commercial  k i t c h e n s .  T h is  w i l l  be d e a l t  w i l l
a cc id o n t
i i t  i s  of
t l i k e l i h o o d  
) in  c h a p t e r
CH A P T E R  7
D i s c u s s i o n  o f  r e s u l t s
P a rt  o f  t h e  f'undampni.a 1 r a t i o n a l e  of  t h i s  r e s e a r c h ,  se t  o u t  in  c h a p t e r s  
I . 2 , 3 , 6 and 5 , hma, as su sp e c te d , led  to  in form ation  b eing  y ie ld e d
r«>xarding t h e  importance  o f  a s a f e  k i t c t . c n  d e s i g n .  Through t h e  d e s ig n  
ot the q u e s t i o n n a i r e ,  m isma tches in  i n t e r f a c e  d e s i g n  have been  i d e n t i f i e d  
as i n c i d e n t s  which  o f f e r e d  symptoma tic  ev id e n c e  o f  m a l f u n c t i o n  have been 
d e t e r m in e d .  I t  has bacoue appirnnc th a t In the mere ! k itc h e n  th er e  
e x i s t  p o o r ly  d e s i g n e d  equ ip men t ,  poor  p re c e d e  and p o o r l y  p r e p a r e d  in -  
dIv id u a Is .
Th<- r e s u l t s  w i l l  he d i s c u s s e d  f i r s t l y  in r e l a t i o n  t o  t h e  fr eq ue nc y o f  
a c c i d e n t ,  in  r e s t a u r a n t  k i t c h e n s .  Once t h i s  f i e l d  has  been i n v e s t i g a t e d ,  
t h e  t h r e e  m aj o r  a r e a s  o f  a c c i d e n t s  which have been i d e n t i f i e d ,  w i l l  be 
exp anded upon in  d e t a i l  w i t h  recommendat ions b e i n g  made at  ea ch  s t a g e .  
F i n a l l y ,  o t h e "  s i g n i f i c a n t  r e s u l t s  w i l l  be d i s c u s s e d .
1 . Fre<pioncy_ o  f  a c c  id e n ts _ J . n _ _ r e s U iu r a n t _  k  11 < h<>ns
Hoportod i n c i d e n t s  do no t  o cc ur  w i t h  t h e  same fr eq uen c y  in  each  r e s t a u ­
r a n t  . The t im e p e r io d  over  which t h e  i n c i d e n t s  were m o n i to r e d  demon­
s t r a t e s  t h i s  p o i n t .  The r e s t a u r a n t  in  which t h e  s tudy  was u n d e r ta k e n  for  
th e lo n g es t  p e r i o d  of t ime d id  not re c o r d  the g r e a t e s t  number o f  in c i ­
dent s In f a c t  the i n c i d e n t s  r e p o r t e d  in  t h i s  r e s t a u r a n t  were amongst 
th e . .w e s t  r e c o r d e d .  I t  i s  t h e r e f o r e  c l o a  t h a t  t h e r e  a r e  a number o f  
f a c t o r s ,  o t h e r  than t ime ,  which e f f e c t  t he number o f  i n c i d e n t s  in  r e s ­
t a u r a n t  k i t c h e n s .  I n c id e n t s  a r e  p ro p o se d  t o  be a f u n c t i o n  o f  f a c t o r s  « uch 
as ergonom ic d e s ig n , I n s u f f ic ie n t  t r a in in g , lack  o f  s u p n iv is i  i c .  An
i s s m . '  w h i c h  c o u l d  a l s o  b e  r e s j ' o i i s  i n  I p  f o r  i h o  l ow  f r c q u o i i c y  o f  i n c i d e n t s  
m a y  h e  t h a t  o f  u n d n r  r e p o r t i n g .
One of  t h e  sh o rt c o m in g s  o f  e a r l y  r e s e a r c h  i d e n t i f i e d  by Dunn (197 1)  was 
t h e  i s s u e  o f  un de r  r e p o r t i n g .  Under r e p o r t i n g  may l ea d  t o  s e r i o u s  
u n d e r e s t i m a t e s  o f  t h e s i z e  o f  hidden  c o n s e q u e n t i a l  c o s t s  which a r e  a t ­
t a c h e d  t o  a c c i d e n t a l  e v e n t s . I t  i s  s u s p e c t e d  t h a t ,  in  t h i s  r e s e a r c h , many 
i n c i d e n t s  were not  r e p o r t e d . T h i s  may be due t o  a number o f  r e a s o n s . 
At t h e  t im e  of  t h e  i n c i d e n t  t h e  manager may have been too  bust- t o  re c o rd  
t h e  i n c i d e n t  and as  a r e s u l t  t h e  i n c i d e n t  went  u n r e c o r d e d . F u r th e rm o re ,  
a l t h o u g h  i t  was s t r e s s e d  by ' he r e s e a r c h e r  t h a t  a l l  i n c i d e n t s , even i f  
t h e y  d i d  n o t  r e s u l t  in  -- ' i r y ,  s h o u ld  he re c o r d e d ,  managers  found i t  
d i f f i c u l t  t o  u n d e r s t a n d  t  a* an i n c i d e n t  .uch as  a  s l i p  c o n s t i t u t e d  an 
" a c c i d e n t "  As such t h e r e  may be d i f f e r e n t i a l  r e c o r d i n g  o f  e v e n t s  r e ­
s u l t i n g  in  a  p o s s i b l e  n o n - i n c l u s i o n  o f  r e l e v a n t  i n fo rm a t  i o n . The r o ­
s e a  ,< h e r  im pressed  upon managers  t h a t  a l l  i n c i d e n t s  must bo re c o rd e d  
re g a r d  l e s s  o f  wh e the r  t h e  manager him, h e r s e  1 f. p e r c e i v e d  t h e  i n c i d e n t  as 
c o n s t i t u t i n g  an " a c c i d e n t "  o r  no t  and r e g a r d l e s s  o f  w he th e r  t h e  " a c c i d e n t "  
r e s u l t e d  in  i n j u r y .  As s t r e s s e d  a t  t h e  o u t s e t  o f  t h e  t h i s  r e s e a r c h , the 
em phasi s  was on th e a c c i d e n t  and n o t  on t h e  i n j u r y .  In i n d u s t r i a l  p r a c ­
t i c e  a t t e n t i o n  t e n d s  t o  be fo c us ed  p r i m a r i l y  upon a c c i d e n t s  t h a t  c a us e 
i n j u r i e s .  B u t  i n j u r y  p r e v e n t i o n  s h o u ld  be a c c i d e n t  p r e v e n t i o n  as w e l l .  
The p r e s e n t  s tu d y  d e f in e d  an a c c i d e n t  as "an u n e x p e c t e d , u n in t e n d e d  but  
n o t  n e c e s s a r i l y  damaging o r  i n j u r i o u s  e ve n t  t h a t  d i s r u p t s  t h e  co m pl et ion  
o f  I.a p l a n n e d )  e v e n t "  (Dunn,  1971; p 7 ) .
T h i s  r e s e a : c h  was u n d e r ta k e n  be c au se i t  was s u s p e c t e d  t h a t  a c c i d e n t s  in 
c o m m e r c i a l  k i t c h e n s  a r e  l i k e l y  t o  b e  s m a l l  s c a l e  t h e r e f o r *  n o t  n e c e s s a r i l y
r e q u i r i n g  r e p o r t i n g  by law. T h u s , t h e r e  i s  s e v e r e  u n d e r r e p o r t i n g  in  th<»
148
Author Amiel Talia
Name of thesis Safety Psychology And The Ergonomics Of Commercial Kitchens. 1988 
PUBLISHER:
University of the Witwatersrand, Johannesburg 
©2013
LEGAL NOTICES:
Copyright Notice: All materials on the Univers i ty  of the Witwate rs rand,  Johannesburg L ibrary website 
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise 
published in any format, without the prior written permission of the copyright owner.
Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you 
may download material (one machine readable copy and one print copy per page) for your personal and/or 
educational non-commercial use only.
The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any 
and all liability for any errors in or omissions from the information on the Library website.
